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80% SAVED Fis Bridge 


RAILROAD TUNNEL UNDER HIGHWAY 
NEW YORK CITY 


Structure reinforced under load with prestressed plates 
(Method protected by patent) 


PATENTED BRIDGE 
REPAIR METHODS 


The Owners Saved 80 Per Cent. 
of estimated cost of repairing this structure when we 
applied prestressed reinforcement welded in place, 
eliminating the necessity of relieving the members 
of dead load stresses. 


Our equipment designed especially for this job 
allowed uninterrupted traffic on one track at all 
times. Highway traffic was unaffected. 


Many other bridge owners have cut their repair cost 
20% to 80% through the application of this and 
other Modern Methods of repairs by our engineers. 


Are You Taking Advantage of These Savings in Solving Your Repair Problems? 


The LEAKE and NELSON CO., 


CONTRACTING * CONSULTING * STRUCTURAL e WELDING 


Main Office and Works 


. New York Office—Room 1845 
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Reclamation of the Zuiderzee 


Twenty miles of massive dikes built to shut off the major part of 
the Zuiderzee from the North Sea—Sections of the inclosed 
area now being diked off and drained for agricultural purposes 


N THE GLAMOUR of the many 

great American engineering under- 

takings which are constantly being 
brought to public notice through the 
newspapers and technical press, all in- 
volving the expenditure of fabulous 
sums and requiring great skill in their 
execution, the average American is 
scarcely aware that, elsewhere in the 
world, works are being undertaken, the 
conception of which is quite as ambi- 
tious, the problems of design fully as 
complex and the sums of money involved 
just as astounding as in our own coun- 
try. Among these is the work now in 
progress in Holland to reclaim from 
the sea the arable lands lying at the 
bottom ef the Zuiderzee. This extensive 
gulf was once a fresh-water lake before 
the combined forces of the lake and the 


By Arthur L. Shaw 


Metcalf & Eddy, Consulting Engineers. 
Boston, Mass. 


North Sea shattered the low barrier 
separating them, The work now being 
undertaken is for the purpose not only 
of converting the Zuiderzee once more 
into a fresh-water body, to be called 
Yssel Lake, but also of diking off and 
reclaiming those portions of the sea 
bottom in which the soil is most suitable 
for agriculture. 

It is common knowledge that the 


After the bank of heavy boulder clay which 
forms the outer section of the dike had been 
raised above water level, sand to form the 
central part of the dike was dumped behind 
it until the water became too shallow for 
barges. For the remainder dredged sand 
was pumped in as here shown. At the right 
clay is being placed on inner side of dike. 


Dutch have been engaged in a struggle 
with the ocean since ancient times, One 
associates that country with the hun- 
dreds of windmills used for pumping out 
the drainage systems of the extensive 
areas which lie near or below sea level, 
and the legend of the Dutch boy who 
saved the dike by stopping a leak with 
his arm is familiar to all. (Unfor- 
tunately from the romantic and pic- 
turesque point of view the windmills 
are fast being superseded by modern 
pumping stations, and scientific dike 
construction will soon leave little oppor- 
tunity for small boys to be heroes.) 
Prior to the present undertaking and 
from time to time since 1864, about 
250,000 acres has been reclaimed in 
various parts of the Netherlands by the 
construction of dikes. The present 
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scheme, when fully completed, will add 
about 550,000 acres to the land area; 
this is approximately 7 per cent of the 
total area and about 10 per cent of the 
cultivated area of the Netherlands. 

In recent years the growth of towns 
and the construction of roads, canals 
and harbors have resulted in the with- 





Two great dikes, one 11, miles long from 
North Holland to the island of Wieringen, 
and one 1842 miles long from Wieringen 
to Friesland, now shut off part of the Zui- 
derzee to form Yssel Lake. Of that area the 
section known as the northwest polder has 
been diked off and is being reclaimed. The 
other polders will be reclaimed as needed. 


drawal of land from cultivation at the 
rate of about 6,000 acres per year. The 
probable future demands of an increas- 
ing population and the dependence of 
the nation upon the products of its 
farms and dairies have made relief im- 
perative. The reclamation of the Zui- 
derzee is being undertaken to provide 
the needed relief. 

A little less than a century ago the 
desirability of inclosing and reclaiming 
the Zuiderzee was recognized, but the 
accomplishment of the scheme was be- 
set by apparently insurmountable ob- 
stacles, until modern advances in the 
science of hydraulic engineering and 
in the equipment and technique of dredg- 
ing operations gave the Dutch engineers 
courage to undertake the task; and even 
now the execution of the work requires 
the exercise of no small amount of 
ingenuity and perseverance to meet the 
challenge of North Sea winds and tidal 
currents. Experiments upon models, 
first in the German hydraulic laboratory 
at Karlsruhe and later at the new Dutch 
laboratory in Delft, have played an im- 
portant part in the design of the works; 
in addition, intricate calculations were 
necessary to forecast the influence of 
the proposed works upon tidal currents 
and, conversely, the effect of the altered 
tidal conditions upon the new works. So 
far as construction has proceeded, the 
observed phenomena have confirmed the 
predictions closely. 


The extensive use of heavy con- 
struction equipment and machinery is 
noteworthy, in view of the popular im- 
pression that hand labor is the main 
reliance in European construction. Spe- 
cial devices for the excavation of canals 
and drainage ditches and for the hand- 
ling of materials for the dikes have been 
developed to a remarkable degree. 

A general plan of the undertaking is 
shown herewith. The inclosing barrier, 
now under construction, extends from 
the mainland of North Holland 14 
miles to the westerly end of the former 
island of Wieringen, and from the 
easterly end of Wieringen 184 miles 
across the Zuiderzee to the coast of the 
province of Friesland. This dike is of 
heavy proportions to take the brunt of 
North Sea storm and tide, permitting 
the use of a lighter and less expensive 
type of dike to inclose the areas which 
are to be reclaimed for agricultural 
purposes within the main barrier. On 
this long dam will run a highway and 
a double-track railway, which are ex- 
pected to be of great advantage to the 
country by improving communication be- 
tween the northern provinces. Through 
it, by means of two sets of locks, will 
pass the North Sea fishing fleets and 
some of the smaller coastwise ships 
which now enter Dutch ports through 
the Zuiderzee; and in it are constructed 
at two locations great batteries of 
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the new areas may be profi 
ployed. Thus far only the sn 
northwest, polder has been co: ted 
the dike and pumping station : ~ ;};. 
development having been compl: | |,4, 
in 1929 and the unwatering ha, 
accomplished during 1930. 


PEN 


Main inclosing dam 


The shorter section of the da 
ing the island of Wieringen ws) the 
mainland of North Holland, w.- fy. 
ished in 1924; and the 184-mile \reteh 
across the Zuiderzee, having heey | 
in 1927, has now been closed ahoye 
water level and is in process «{ com- 
pletion. The very heavy section sown 
below has been adopted, with its crest 
from 20 to 25 ft. (varying according to 
the exposure) above the Amsterdam 


ot 
egun 


datum to withstand the highest expected 
waves, superimposed upon the highest 
anticipated tide, although the simulta- 
neous occurrence of these maxima is 
only remotely probable. Bitter expe- 


rience has taught the Dutch engineers 
that overtopping by waves is the most 
frequent cause of dike failures, and 
they have wisely decided to take no 
chances with this major structure. The 
bottom lies from 8 to 16 ft. below the 
datum for the greater part of the length 
of the dam, increasing for short dis- 
tances across the channels to a maxi- 
mum which was originally about 40 it., 
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‘Bouldlerclay Natural .“ — Boulder clay” Brush mattress 
ballasted with rubble sea bottom ballasted with rubble 
03059 
Feet 


The two main dikes shutting off the Zui- 
derzee are of very massive construction to 
withstand attacks from the North Sea. 


sluices to carry off, at low tide, the 
waters poured into Yssel Lake by the 
rivers Yssel (a mouth of the Rhine) and 
Vecht and numerous other smaller 
streams, as well as the water pumped 
from existing and proposed drainage 
systems in reclaimed areas. 

Four major subdivisions called “pol- 
ders,” surrounded by dikes, will com- 
prise the areas reclaimed from the 
Zuiderzee. They are designated as the 
northwest, southwest, southeast and 
northeast polders, each to be developed 
and operated as a unit, with independent 
dikes, drainage systems and pumping 
stations. Within each polder will be 
further subdivisions, each of which will 
be served by a drainage system estab- 
lished at a level determined by the 
topography. The reclaimed land will 
be systematically planned so that roads, 
villages, canals and farms shall bear the 
most advantageous relationship to each 
other and so that as much as possible of 





but which was increased in places to 
over 50 ft. by scour due to high veloci- 
ties as the channels were narrowed dur- 
ing construction. 

The boulder clay core, or nucleus, was 
placed by dumping the material through 
the bottoms of specially constructed 
scows, until it was no longer possible 
to float the scows over the accumulated 
fill. The remainder of the core was 
then deposited by floating cranes with 
grab buckets, unloading from scows 
brought alongside. The backing of sand 
was carried up behind the clay core in a 
similar manner, except that when direct 
dumping is no longer possible the 
barges were unloaded by suction dredg- 
ing methods, pumping the sand through 
pipes and discharging it in place. _ 

The clay, which was dredged trom 
selected points on the bottom of the Zui- 
derzee, is extremely tenacious, sticky. 
and resistant to scour. It was placed. 
as a rule, within a short time after it 
was dredged, while still wet and plastic, 
so that even when placed above water 
no special treatment such as puddling 
or mixing was necessary. 


— = 
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The slopes of 1 on 4 for boulder clay 
and 1 on 6 for sand are practically the 
natural slopes which these materials 
assume when placed under water. 
Above water level the clay blanket was 
placed by buckets, or endless belts, 
carried on long booms reaching far up 
the sloping bank from floats or barges 
specially rigged to facilitate the unload- 
ing of the scows. 

Stone paving protects the slopes from 
about 1 ft. below the datum to about 
16 ft. above on the seaward face and 
about 11 ft. above on the lake side. 
Both basalt and limestone blocks are 
used for this paving. The former pre- 
sent a novel appearance on the slopes 
due to the hexagonal shape of the 
blocks, which roughly nest together 
without continuous joints. The basalt 
is obtained from quarries along the 
Rhine in Germany, where it occurs 
in closely packed vertical shafts or 
columns, which can be readily thrown 
down and broken up into the desired 
lengths. The limestone, quarried on the 
Meuse in France, comes in roughly 
square blocks, which are laid in parallel 
courses. Price is the factor which 


determines whether basalt or limestone 
shall be used in a given section of the 
work. 

Below the stone paving and down to 
about 8 ft. below datum, the slopes are 
protected by brush mattresses, sunk into 
place and covered with a layer of rough 


stone rubble. 

The closure of the two main chan- 
nels, “Middelgronden” and “Vlieter,” 
were the last major operations in con- 
structing the dam, the entire tidal flows 
being then concentrated at these chan- 
nels. Studies “conducted in the hydraulic 


Shafts of basalt, as shown here, were used 
extensively for paving slopes exposed to 
wave action. In this background clay is 
being delivered for topping out the dike. 


laboratory have been of inestimable 
value in predicting the distribution of 
velocities and in determining the order 
of construction best suited to the task 
of accomplishing the closure with suc- 
cess and a minimum of loss of material 
due to scour. 

The first step undertaken was the 
filling of the channels up to about 10 ft. 


Heavy mattresses of brush ballasted with 

stone were sunk below the level of low 

water on both sides of the main dike to 

protect it from scour. Stone brought in 

on scows was unloaded and passed to place 
by hand. 


below low water with “sill-dams” of 
boulder clay, covered by heavy brush 
mattresses, weighted with large stones 
of a size calculated to withstand the 
anticipated velocities before the super- 
structure of the dam is added. The 
waterways remaining above the sills 
were estimated to be adequate for the 
tidal flows, and the presence of deep 
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water at either side of the sills was 
found to be advantageous in arresting 
scour, which might otherwise damage 
them. 

Experience has shown that the boul- 
der clay at the ends of fills as they 
approach a closure withstand a 
velocity as high as 12 or 13 ft. per 
without Veloci- 


can 


second s¢ rious sco 


ties at the sides of the channels, due to 
normal tides in the early summer, were 
not expected to exceed this, unless an 
unusual storm should intervene. It was 
therefore intended to make the final 
closure in the early summer of 1932, to 
avoid if possible the extreme velocities 
which would accompany severe storm 
tides. 

In 1931, however, divers found that 
the galvanized iron wire with which 
the brush mattresses used in the sill 
dams were bound was seriously cor- 
roded, particularly in the Middelgronden 
channel, where the wire had been sub- 
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merged since 1929. Work on _ the 
closure of this channel was therefore 
started ahead of schedule and vigorously 
pressed to completion in November, 
1931, in advance of the winter storm 
tides. The Vlieter channel remained to 
be closed during the year 1932. 

A total of 25 suiceways will permit 
the discharge of the excess waters of 
Yssel Lake into the North Sea. Fifteen 
of these, in three batteries of five each, 
are located at Den O6cever, near the 
westerly end of the dam, and two bat- 
teries of five each are situated on the 
Kornwerderzand, about 24 miles from 
the coast of Friesland. At both of these 
places earth cofferdams were built to 


I 


' 


Sluices through the main dikes are of mas- 
sive concrete construction. The cutwaters 
are of dressed granite, and the sluiceway 
walls are faced with basalt block laid up in 
advance of the concrete to act as forms. 


provide inclosures within which the 
sluices and ship locks could be built in 
the dry. 

Each sluiceway is about 40 ft. in 
width and 165 ft. in length, with gate 
sills nearly 15 ft. below Amsterdam 
base. Each has a pair of mitered tide 
gates of steel, which fold back into 
recesses in the sides, and two vertical 
sliding sluice gates, which can be hoisted 
up into the superstructures provided. 

The cutwater buttresses and the gate 
sills and slots are faced with granite. 
The remainder of the sluiceway walls 
are faced with dressed basalt and the 
floors are paved with brick. The use of 
wooden forms was minimized by carry- 
ing up the stone masonry facing in 
advance of placing the mass concrete 
that comprises the bulk of the wall 
structure. This method of constructing 
mass concrete walls is common practice 
in Europe and is used to excellent ad- 
vantage in England in the construction 
of hydraulic works for sewage treat- 
ment and water purification. In such 
structures the masonry facing (com- 
monly a blue vitrified brick in Eng- 
land) seems to have solved the problem 
of protecting concrete from the disin- 
tegration which has been so troublesome 
in exposed concrete surfaces everywhere. 
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The bottoms of the channels ap- 
proaching the sluiceways are protected 
with brush mattresses, woven in place 
and covered with rubble. The side 
slopes are paved with limestone or 
basalt laid over straw thatching. The 
plaiting of thatch, the weaving of brush 
mattresses and the laying of paving are 
laborious hand operations for which 
mechanical devices do not appear to 
have been developed. The availability 
of relatively inexpensive labor is prob- 
ably the determining factor in the choice 
of this class of channel protection as 
against the types being developed in 
the United States, such as flexible 
concrete mats that permit consider- 
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000 acres. Of this area about 


acres will constitute Yssel La! = 
the reclamation of 550,000 acres cop. 
sisting of those shallower part: which 
are best adapted for the purpo-. {rom 
the standpoint of accessibility as wel] a; 
desirability of the soil for agri: ultur, 
The unreclaimed lake area will be re. 


served as a storage basin in which 1 
store the inflow from the tributar, 
streams during periods when the leye! 
of the North Sea is too high to permit 
discharge through the sluices. The lake 
will be held ordinarily about 16 in. 
below Amsterdam datum, and it is not 
expected to rise more than 4 ft. above 
this level under the most unfavorable 
conditions, when the rivers are in flood 


~eem and the North Sea is held at high levels 





able use of machinery in manufacture 
and placing. 

The sluices at the Kornwerderzand 
are built on pile foundations containing 
about 12,000 piles. At Den Oe6cver, 
however, the boulder clay subsoil is 
believed to be adequate without piles, 
and each unit of five sluices is built on 
a monolithic reinforced-concrete mat, 
about 290x165 ft. in plan and 4 ft. 


3 in, thick. 
Ship locks 


At Den Oever a lock, 46 ft. wide and 
465 ft. long, will permit the passage 
through the dam of a 2,000-ton ship 
with a tug. On Kornwerderzand a 
similar lock is provided, as well as a 
smaller one, 29.5 ft. wide and 230 ft. 
long, for 600-ton boats. A small dry- 
dock is provided at each place for con- 
venience in overhauling the lock gates. 

Swing bridges are provided over the 
seaward approaches of the locks to 
carry railroad and highway traffic. 
Waiting basins between the locks and 
the bridges will permit uninterrupted 
lockage when the bridges are closed. 

The locks were put into service be- 
fore the final closure of the main dam 
was commenced, in order to provide for 
shipping while the filling of the channels 
was in progress, 


Yssel Lake 


The area of the Zuiderzee within the 
inclosing barrier is approximately 820,- 


| for as long as three or four days at a 
’ time, due to unusually high tides and 


storms, 

The rivers feeding Yssel Lake trans- 
port large quantities of silt and sus- 
pended matter, much of which will settle 


' out in the proposed lake. The areas 


reserved for the lake, however, cover 
the deeper parts of the Zuiderzee, and 
there is believed to be sufficient capacity 
for the deposits of a great many years. 
It is conceivable that this alluvial ma- 
terial may be of sufficient value for 
enriching the sandy portions of the re- 
claimed areas to justify dredging for 
this purpose when deposits become ob- 
jectionably deep. 

As an economic asset, much is hoped 
for the Yssel Lake. By the exclusion of 
both periodic and abnormal high tides 
of the North Sea, the maintenance of 
dikes adjacent to the lake will be made 
easier and the menace of occasional in- 
undations, to which some of the smaller 
towns along the coast have been sub- 
jected in the past, will be removed. The 
substantially constant level of the pro- 
posed lake will make navigating condi- 
tions safer, and the presence of a large 
body of fresh water will relieve the 
shortage which now exists during the 
summer months in some sections where 
fresh water is much needed for cattle 
and for agricultural and industrial pur- 
poses. There is also a possibility of 
establishing a profitable fresh-water 
fishing industry in the Yssel Lake, when 
the salt water finally shall have been re- 
placed with fresh. 

The ultimate complete replacement of 
salt water with fresh is problematical 
in view of experiences elsewhere, as in 
the Charles River Basin at Boston, 
Mass., where, after some 20 years a 
stratum of brackish water still persists 
at the bottom. 


The polders 


The areas to be reclaimed in the sev- 
eral polders are as follows: 


Northwest polder............. 50,000 acres 
Northeast polder ...........- 135,000 acres 
Southeast polder ..........-- 230,000 acres 
Southwest polder .........-- 135,000 acres 

Sn RG ro | 550,000 acres 
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Thus far only the northwest polder, 
called the Wieringenmeer, has been diked 
off, and this area was pumped out during 
1930. The necessary main drains and 
canals were dredged for the most part 
during the progress of the embankment 
construction. This method not only is 
less expensive than dredging after un- 
watering but aids the latter process by 
facilitating the flow of water to the 
pumps. It also permits the early com- 
pletion of the lateral drains, which will 
speed the time when the land can be put 
under cultivation. 

An experimental polder of about 100 
acres was constructed in 1927. There 
as well as in the Wieringenmeer 
scientific agricultural studies are being 
conducted to determine the way in which 
the land can be made suitable for agri- 
culture most rapidly, after its long sub- 
mersion in salt water, and the most ad- 
vantageous crops for cultivation during 
the transition period. Experiments have 
also been made with various types of 
drainage systems, to determine the 
preferable spacing of ditches, the prac- 
ticability of underdrains and the like. 
The results obtained have indicated that 
it is possible to put much of the re- 
claimed land under profitable cultivation 
with certain crops within a year or two 
after unwatering, which is considerably 
sooner than had been expected. 

Pumping stations 

Two pumping stations are used to re- 
move the water drained from the north- 
west polder. One is electric motor- 
driven and is located at Medemblik, at 
the southerly end of the polder. The 
other is situated at Den Oever, near the 
northerly end, and is powered with 
diesel engines. Both are equipped with 
centrifugal pumps. They are widely 
separated and have different sources of 
power to give assurance of continuity 
of pumping in the event of an emer- 
gency at either plant. No pumping will 
be done by windmills, not only because 
of the large capacities required, but be- 
cause this method has been found un- 
economical due to excessive cost of 
maintenance, which has resulted in the 
extensive replacement of windmill 
pumps with electric or diesel-driven 
units in many parts of Holland, al- 
though windmill structures are often re- 
tained for landscape purposes. 

The station at Medemblik with its 
three vertical-shaft units is suggestive 
of a conventional type of hydro-electric 
generating station. Each of its units 
has a capacity of 230 sec.-ft. against 
a head of 20 ft. at the full-load speed of 
107 rpm. The 1,000-hp. motors can 
be run at reduced speed to vary the rate 
of pump discharge. 

The Den Oever station has two hori- 
zontal-shaft direct-connected units, with 
space for a third. Each pump, with 
a capacity of 163 sec.-ft. against 17.4-ft. 
head, is driven by a 6-cylinder diesel 
engine of 600 hp. 

The normal combined capacity of the 


two stations is over 1,000 sec.-it. This 
was increased to about 1,600 sec.-ft. dur- 
ing the first part of the unwatering 
period, due to the decreased pumping 
head and the use of special temporary 
pump impellers, thus hastening the 
initial removal of salt water from the 
polder. 

At both stations each pump will or- 
dinarily handle the water drained from 
a certain area, or group of terraces, 
thus taking advantage of differences in 
pumping lift, but the arrangement of 
gates and conduits permits complete 
flexibility of interconnection if desired. 

It is interesting to compare the six 
months’ time required to unwater the 
50,000 acres of the Wieringenmeer with 
the span of more than four years con- 
sumed in pumping out the Haarlem- 
mermeer with an area of 45,000 acres, 
in 1848-1852, with the steam-pumping 
plants of that period. 


Estimated cost 


In 1924 the estimated cost of the com- 
plete proposed works was about $220,- 
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000,000, including interest during the 
transition period until the land has 
reached its normal value, and allowing 
credit for the value of the output dur- 
ing that period. The actual costs of the 
dike and drainage work done in reclaim- 
ing the northwest polder and of the work 
thus far done on the main inclosing dam 
have exceeded the estimates by roughly 
50 per cent. 

At the time of the 1924 estimates it 
was anticipated that upwards of $250,- 
000,000 would be realized from the sale 
of reclaimed land and from betterments 
There has been, of course, no oppor- 
tunity to check the accuracy of this 
estimate. 

On the other hand, as the agricultural 
experiments indicate that the land can 
be brought into full use considerably 
earlier than was expected, interest 
charges during the transition period will 
be materially less than anticipated. It 
seems certain, however, that the under- 
taking as a whole will be considerably 
more costly than was originally esti- 
mated. 


Revised Method of Averaging 
Oregon Precipitation Figures 


By L. L. Harrold 


Junior Engineer, U. 8. Geological Survey, 
Washington, D.C. 


EGINNING with January, 1931, 

the Oregon section of the U. S. 
Weather Bureau changed its method of 
computing mean monthly and annual 
precipitation and temperature records 
for the state. Under the old method of 
computation the state average was the 
arithmetic mean of all the stations in 
the state having ten or more years of 
records. The revised method consists 
of computing the arithmetic mean of 
thirteen section averages. 

Precipitation and temperature records 
for Oregon have been and are now 
published on the basis of three areas— 
the eastern or arid division, the western 
or humid division and the state as a 
whole. The old method of computing 
the division averages was to take the 
arithmetic mean of all the stations in 
that division having ten or more years 
of record, and the state average was the 
arithmetic mean of all those stations. 
The state is now divided into thirteen 
nearly equal sections, four in the west- 
ern division and nine in the eastern 
division. The average precipitation and 
temperature is computed for each of 
these sections by averaging all stations 
having ten or more years of record. 
The arithmetic mean of the thirteen 
section averages now gives the state 
average. The arithmetic mean of the 
averages for the nine eastern sections 
gives the eastern division average, and 
the arithmetic mean of the averages for 


the four western sections gives the west- 
ern division average. Annual and 
monthly averages for precipitation and 
temperature are now published on this 
basis in all Weather Bureau reports, 
beginning with 1931. 

The need for this revision has long 
been apparent, owing to the unbalanced 
condition of the state with respect to the 
density of rainfall, character of storm 
travel and topography, all of which re- 
sulted in one-third of the state area be- 
ing extremely wet and the remaining 
two-thirds dry. In addition to this un- 
balanced condition, the western division 
had until recent years a greater number 
of precipitation stations than the east- 
ern division, which is twice as large. 
For this reason the arithmetic mean of 
all the stations in the state has been 
higher than the actual average. 

As a result of the change, the reported 
western division normal rainfall has 
been increased from 49.23 to 51.36 in. 
The reported eastern division normal 
precipitation has been decreased from 
15.77 to 14.49 in. The state normal 
precipitation has been decreased from 
35.00 to 25.78 in. The change in the 
state annual average has been most 
noticeable during the early part of the 
record where the maximum decrease 
was 22 in. 

The Oregon section of the U. S. 
Weather Bureau is under the direction 
of Edward L. Wells. A similar method 
of average computation was adopted in 
1927 by M. B. Summers, in charge of 
the Washington section of the Weather 
Bureau. 
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Foundation Design 
for an Elevated Tank 


Girder continuity and large number of heavily 
loaded columns in new 1}-m.g. radial-cone bottom 
tank at Evanston, Ill., make foundation design 
controlling—Tank bottom and girders are welded 


By M. B. Meyer 


Structural Engineer, Building Department 
Evanston, Jil. 


HE NEW | 14-million - gallon 
radial-cone bottom elevated tank 
recently put in service in Evans- 
ton, Ill., to correct pressure deficiencies 
in the water system in the southwestern 
part of the city, is 104 ft. in diameter 
and 92 ft. high to the bottom, and has 
a total range between the upper and 
lower water levels of 25 ft. Tanks of 





Fig. 1—Welding trough-shaped bottom 
plates to continuous radial girders in new 
14-m.g. elevated tank in Evanston, IIl. 
Continuous girders increase importance of 
foundation design. 


this type, with bottoms almost flat and 
consisting of a number of radial troughs, 
each a half section of a cone, have been 
built in four other locations in the 
country in the past two years. They 
present some new problems of design 
inasmuch as the girders carrying the 
bottom are supported on rows of col- 
umns in lines radiating outward from 
the riser, which also acts as a girder 
support. The girders are designed to 
be continuous. Also the bottom plates 
of the tank are considered as a portion 
of the top chord of the girders. In the 
Evanston tank these plates are welded 
to the girders (Fig. 1), which are also 
shop-fabricated by welding. As con- 
tinuous girders require rigid founda- 
tions, a careful program of foundation 
exploration was laid out and followed, 





and tests were made on the completed 
tank to determine how well the com- 
pleted foundations served the continu- 
ous girders. 


Foundation construction 


As a first step, test borings were made 
in the foundation area. They revealed 
at El. 3 considerable blue clay, extend- 
ing to a depth of about 25 ft., immedi- 
ately followed by gravel and sand mixed 




























































with clay. Such formations were obvi- 
ously inferior to support the heavy tank 
load on floating spread footings. The 
efficiency of piles were next examined, 
test piles being driven in lengths of 30, 
45 and 55 ft. near the boring holes. 
These tests indicated that the structure 
should be carried on piles and that the 
piles should be driven to a depth of 
about 70 ft. if they were to be satis- 
factory. Inasmuch as the city requires 
that all wood piles be cut off 1 ft. below 
city datum, the butt end of the pile had 
to be about 16 ft. below natural ground 
level. This made is possible to use 
piles about 55 ft. long. It was originally 
planned to excavate each column footing 
separately, but cost estimates proved 
that it was more economical to excavate 
the entire area of 104 ft. in diameter to 
a depth of 16 ft. 

One month was required to drive the 
393 wood piles supporting the 49 con- 
crete piers, including the riser pipe pier. 





On each column footing (8x: 
plan) the load was about 41: 
With eight piles per footing, ; 
per pile was thus 51,000 Ib. 
piles were used because the to; 
was in a semi-soft material 
little lateral resistance; the larg 
eter compensated for slenderne 
effects. 

In general, the foundation stricty; 
is similar to a wagon wheel—; 
the hub of the wheel is represent py 
the center pier, which supports 1) 10. 
ft. rise pipe, and the outer struts repre 
sent the rim of the wheel, while ; 
radial struts represent the spokes | fF; 
2). The design was carried out i: ac- 
cordance with this assumption. 

All column footings were reinforced 
with steel bars placed at right angles to 
one another. Vertical dowels wer: 
vided in the footings to project into the 
column. It was planned to pour the 
entire foundation monolithically, but 
due to the large volume this was found 
impracticable. However, the columns 
in one line and their radiating strut 
were constructed in one pour. A\ll con- 
crete columns in the substructure were 
designed for lateral wind moment and 
outward radial expansion as well as 
for direct column load. The circum 
ferential struts were placed 4 ft. below 
the top of the concrete pier columns as 
a protection against frost action. In 
general, three radial struts and their re 
spective columns were poured in 
working day. 


Por 


pro- 


Superstructure 


In erecting the superstructure all 
column base plates were welded to the 
columns. Also, all bottom plates were 
welded to the radial girders, which were 
shop-fabricated by welding and welded 






































































Fig. 2—Foundarion structure consists of 

49 footings carrying 48 stub columns and 

a center riser-pipe pier. Radial and ar 

cumferential struts tie columns and center 

pier together. Each footing is placed on 

eight wood piles to reduce settlement (0 4 
minimum. 
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Fig. 3—Tower, riser and welded radial 
girders in place, ready for tank construction. 


in the field to the supporting columns. 
Fig. 3 shows the erection of the steel 
he and the sixteen girders. The 
design spaced the columns so that theo- 
retically the water loads on them would 
be equal. 
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The continuous girders (Fig. 4), 41 
ft. long, are made up of a 60xj-in. web 
plate, an upper flange consisting of a 
24x24-in. bar and a lower flange con- 
sisting of a 12$x}-in. plate. Inasmuch 
as the radial-cone bottom plates are 
welded directly to the upper flange of 
the girder, the assumption was made 
that these plates are an integral part 
of the upper flange section and therefore 
an element of the girder. 


Foundation settlement 


One of the necessities in designing for 
continuity is to assume that there is no 
settlement of any appreciable amount in 
the supports. The ideal condition of no 
settlement whatever seldom obtains in 
actual practice, so that, to check settle- 
ment and consequent lack of alignment 
of supports in the Evanston tank, pre- 
cise levels were taken of the base plates 
in several rows of columns and the 
center pier. Initial readings were taken 
with the tank empty. After the tank 
was filled with water a new set of levels 
was run. The average settlement of all 
the piers after the water had been in 
the tank for 100 hours was about } in. 
The tank was emptied, and after 72 
hours a similar series of precise level 
readings showed complete recovery of 
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Fig. 4 (above)—Radial girders, completely 
shop-welded, are designed as continuous 
and welded to supports. Bottom plates are 
welded to the girders and considered an 
integral element of the top chord. 


Fig. 5 (below) — Theoretical and actual 

bending-moment curves of a continuous 

radial girder, showing effect of foundation 

settlement on column reactions, which in 
the design were assumed equal. 


Actual curve with se ee 
unequal settlernent suppor? alignment 


of supports. 
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each pier. The relative settlement of 
each column footing with respect to the 
plane of the tank showed unsymmetri 
cal changes: col. 2 had settled 0.1596 in., 
col. 3, 0.1956 in., and col. 1, the riser 
pipe, 0.2736 in. Thus col. 3 deflected 
0.036 in. more, and col. 1 deflected 0.114 
in. more than col. 2 

Simultaneously as precise levels were 
taken on the individual pier foundations, 
strain-gage readings were taken on the 
respective steel columns with a 20-in. 
strain gage. Four gage lines were lo- 
cated on each post at points 1 in. from 
the outer flange edge of the columns. 
These readings also showed full re- 
covery of the column when the tank was 
emptied. 

The design, as stated, spaced columns 
3 and 2 so that the load on each would 
theoretically be the same. The strain- 
gage readings showed that col. 2 re- 
ceived 11 per cent larger load than 
col. 3, which apparently can be attrib- 
uted to the difference in alignment 
caused by the column settlement. Fig. 5 
shows the change in the distribution of 
the bending moment cf the loaded con- 
tinuous girder, assuming first that the 
three column supports remain in the 
same plane, and second that they have 
moved out of the assumed plane. The 
curves indicate that the distribution of 
stresses in the continuous girder are far 
different than one would assume, and 
that the stresses may slightly increase 
at one section of the girder and decrease 
at another section. ‘They also show that 
the assumed reaction of col. 3 has de- 
creased 10 per cent, while that of col. 2 
has increased 7 per cent. 

The results of these tests emphasize 
that for this type of tank a well-de- 
signed substructure is necessary, includ- 
ing correctly proportioned column foot- 
ings and proper spacing and penetration 
of the piles, to the end that settlement of 
the foundation may be as uniform and 
as small as possible. 


American Standard Forms for 
Concrete Construction Floors 


A new “American Standard on Forms 
for Concrete Joist Construction Floors 
(A48-1932)” has been approved by the 
American Standards Association. It 
covers the main dimensions of remov- 
able and permanent forms, pans or 
domes made of wood, steel or other ma- 
terial used in concrete-ribbed floor con- 
struction. 

The standard is a revision of “Sim- 
plified Practice Recommendation 
R87-31.” 

The new standard was submitted to 
the American Standards Association by 
the Concrete Reinforcing Steel Institute 
and the National Bureau of Standards 
as an existing standard. It may be pur- 
chased from ASA at 5c. per copy. 
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Construction Neglects Safety 
and Pays for It 


EXPENDITURES because of accidents were 
counted as one of the major wastes of con- 
struction by the committee reporting on 
this subject at the National Conference on 
Construction held at Washington, D. C., on 
Oct. 12-14. A definite charge was made 
of lack of an accident-prevention attitude 
of mind by constructors. An abstract of 
the report follows. —EDITOR. 


UILDING accidents are a very 
Bie item in the cost of building 
operations. The number of fatalities 
is increasing, and the less serious in- 
juries are likewise growing in number. 
The economic results are very serious. 
On the basis of $7,000,000,000 of new 
construction a year, allowing 40 per cent 
as the cost of labor and applying the 
average compensation-insurance cost per 
$100 of payroll and the average paid- 
claim ratio, it is estimated that the direct 
losses for which employees are compen- 
sated amount to more than $54,000,000. 
Analyses of industrial accidents show 
that the indirect loss to the insurer is 
four times the direct loss. The indirect 
losses in the contracting field may be in 
some such ratio; certain checks on con- 
struction accidents indicate the ratio to 
be even higher. Despite the fact that a 
contractor is insured against accidents, 
he still suffers a greater loss through in- 
direct causes—loss of employees’ time, 
stoppage of work, shifting of men and 
foremen, investigating the accidents, 
loss in morale, repairing property 
damage, minor accidents that no com- 
pensation is paid on, etc.—equal to per- 
haps four times the cost of his accidents 
to the insurance company. Including 
these incidental accident costs (assumed 
four times the direct costs), the con- 
struction industry bears an annual acci- 
dent-cost burden (based on 1928 totals) 
of more than a quarter of a billion 
dollars. 


Causes of accidents 


Various conditions have been held 
accountable for this high accident cost— 
high speed, greater production per man, 
the increasing use of explosives and 
machinery, unenforced legislation, the 
absence of complete safety codes, lack 
of interest, skill or experience, the short- 
comings of irresponsible contractors and 
improper organization. All these things 
and more, individually and collectively, 
play a part, but in none of them do we 
find a complete and satisfactory answer. 

Construction executives, on the whole, 
are not uninterested in accident pre- 
vention ; on the contrary, they are keenly 
desirous of producing results. Contrac- 
tors and their employees, as a whole, are 
an alert, keen-minded group of men. 
Codes, rules and laws are valuable, but 
they provide no major remedy. Those 
that we now have (incomplete as they 


are), if enforced, should suffice to pro- 
duce safer conditions, provided the 
remedy lay in that direction. 

Modern high-speed mechnical devices 
in the form of heavy-duty derricks, 
material hoists, power shovels, trench 
diggers, drills, mucking machines and 
tunnel shields, together with the use of 
high-power explosives, introduce new 
and more serious hazards. Moreover, 
a greater number of units of material 
are handled per employee. In other 
words, the production exposure per man- 
hour is greater because of the introduc- 
tion of modern mechanical devices; yet 
it is, in some cases at least, partly bal- 
anced by the elimination of hand labor 
with its hazards to a larger number 
of workmen. 

The trouble is that progress in 
mechanical methods has not been at- 
tended by a corresponding development 
in supervisory methods. The construc- 
tion industry does not yet know the real 
causes of the accidents that are occur- 
ring, notwithstanding that knowledge of 
these causes is available. It has no 
practical plan for accident prevention. 
It is now engaged in an excellent edu- 
cational safety program, but at the same 
time it does less actual accident-preven- 
tion work than some other branches of 
industry—less than the steel plants, less 
than the textile, food and clothing in- 
dustries, and the mines and quarries, 
although it eonducts a business, the 
hazards of which are equal to or even 
greater than those of any of the other 
industries mentioned. 

Faulty instruction, lax discipline, un- 
safe practices, inattention and physical 
and mental impairment or inefficiency 
are some of the real causes of construc- 
tion accidents, and they produce 88 
per cent of all injuries. It is interesting 
to note that they are, in each case, the 
very things that construction execu- 
tives are now able to control (and do 
control) in so far as they seriously and 
directly affect the quality, speed and 
volume of the work. 

Engineers of a leading insurance com- 
pany have analyzed 5,000 construction 
accidents and have classified them ac- 
cording to causes as follows: 


No. of 
Injuries 
Faulty instruction, no instruction 
and not enforced.............. 2,302 


Lack of concentration, inattention. "780 
Unente Srectines 0.6 o's a icccctens 747 
Inability of employee, inexperience, 


poor judgment, lack of skill.... 321 
Poet. GiOtpee 0 c0cs cetevewrtive 200 
eo a Serre ee 85 
Re are ee eee 15 


Improper mechanical or physical 
conditions, lack of guards, defects 
in equipment, poor housekeeping, 
improper planning ............ 550 


5,000 
The remedy consists in the systematic 
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and orderly merging of accid. t-pre. 
vention work with construction super. 
visory routine on a basis of facts ro. 
corded in @ more intimate, regular ang 
effective manner. 

To accomplish this, it is necessary 
to have a knowledge of the real cause: 
of injuries and a determination to get 
results, which is as well founded as js 
the determination to produce good con. 
struction in the estimated time and a: 
a fair profit. 

Safety practices should be made a pari 
of the task of foremen and superintend- 
ents, not simply in the passive role oj 
reporting accidents but in the active role 
of preventing them. 

Safety planning should start in the 
office of the engineer and architect 
Erection plans and devices should be de- 
signed with it in mind. Foremen and 
superintendents should be rated with 
some reference to their safety records 
They can prevent accidents by making 
the workers safety-conscious. 

Contractors will never succeed in 
solving the problem if they are content 
merely with general educational activi- 
ties and are satisfied to hold general 
conferences; or if they continue to ac- 
cept accident types (such as slips, falls 
and falling objects) as fundamental ac- 
cident causes and are complacent with 
regard to having losses paid by the in- 
surance carrier or from a reserve fund; 
or if they are unwilling to admit that 
accident control is just as vitally a part 
of the construction program as is quality 
and volume of production. 


Recommendations 


It is urged that general and subcon- 
tractors carefully consider the effect on 
costs of accidents occurring on their 
work and offer full cooperation with 
insurance companies in making work 
safe as a means of reducing costs. 

It is recommended that meetings of 
superintendents and foremen with insur- 
ance company engineers be encouraged, 
along with the continuance and exten- 
sion of safety campaigns, poster displays 
and other accident-prevention measures. 

It is suggested that owners urge on 
contractors the carrying of insurance 
involving proper supervision by insur- 
ance companies. ; 

It is urged that insurance companies 
consider means for eliminating any du- 
plication of inspection operations on 
construction jobs that may exist owing 
to the number of companies covering 
one job. Combined coverage by builders 
for all subcontractual operations for 4 
single job, or the standardization of in- 
spection practices by insurance compa- 
nies, and the making of mutual agree- 
ments for cooperative inspection where 
two or more companies have risks on 
the same job are devices that might 
work toward this goal. 
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Rapid Filter Hydraulics 
Disclosed by Experiments 


Detroit investigators evaluate the loss of head re- 
sulting from the passage of clean water through a 
bed of graded sand in terms of the physical factors 
involved: depth, rate, size, porosity and temperature 


reported in the follow- 

ing article were undertaken as the first 
step in a study of the factors determining 
the length of filter run in water purifica- 
tion plants. From experimental data a 
formula is derived which is of value in 
enabling the designing engineer to compute 
accurately that part of the initial loss of 
head that is due to the sand bed itself. 
Clogging rates do not enter into the pres- 
ent discussion as clear water was used 
throughout the series of tests. The effect 
of lated turbidity in increasing the 
nydraulic loss as the filter run proceeds 
ig to be the subject of future invest a 
—EDITOR. 


Tier HYDRAULIC loss of head 
involved in the passage of clear 
water through a bed of graded 
filter sand has been studied by two 
Detroit investigators and accurately 
evaluated in terms of sand size and 
shape, depth of filter bed and tempera- 
ture of water. The results of the study 
were presented in a paper by Roberts 
Hulbert and Douglas Feben, senior 
chemists of the Detroit Department of 
Water Supply, at the meeting of the 
Central States Section of the American 
Water Works Association at Erie, Pa., 
Sept. 22, 1932. The requisite data for 
the formulation were obtained from a 
large number of accurate measurements 
made under carefully controlled experi- 
mental conditions, using apparatus spe- 
cially designed and built for the purpose. 

The experiments upon which the new 
formula is based were conducted on ap- 
paratus consisting of a battery of 6-in. 
glass tubes, 50 in. long, mounted and 
clamped between two special brass cast- 
ings, and sealed with rubber gaskets 
and cement. The lower casting was 
funnel-shaped and filled with graded 
gravel to equalize washwater distribu- 
tion. The sand layer was separated 
from the gravel by a perforated brass 
disk covered with a fine screen, both 
secured to the top of the lower casting. 
The screen gave a definite base line 
from which to measure sand depths, and 
permitted the removal of the entire sand 
sample without admixture with gravel. 
A more complete description of the ex- 
perimental apparatus appeared in 
Engineering News-Record, July 16, 
1931, page 109. The empty tubes were 
first calibrated for loss of head at differ- 
ent rates of flow, and all subsequent 
loss-of-head readings taken with sand 
in the filters were reduced to the basis 
of sand loss only. 

The sand sample to be studied was 
potred into the filter tube and thor- 
oughly backwashed. The washwater 


valve was closed very slowly, not only 
because this seemed to simulate large- 
scale plant practice, but more for the 
reason that this procedure was found 
to be the only way to obtain a fixed and 
definite sand depth, one which could 
be duplicated with successive back- 
washings. In all the experiments only 
clear filter water was applied to the 
sand, and consequently no clogging of 
the bed took place. 

The reading of sand depth was taken 
after the effluent valve was opened, since 
a slight initial subsidence of the sand 
bed takes place when any filter is first 
put in service after washing. In these 
experiments no further reduction in 
depth was ever noted. However, any 
jarring or vibration of the apparatus 
would have resulted in further compact- 
ing of the sand layer, and because of 
this was studiously avoided. 

The rate of flow for any effluent valve 


TABLE I—CHARACTERISTICSSOF UNIFORM 
EXPERIMENTAL SANDS 
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setting was obtained by collecting and 
measuring the discharge for a definite 
time interval, using a graduated cylin- 
der and stop watch. Having previously 
calibrated the tubes for cross-sectional 
area, or diameter, the volume of dis- 
charge per minute was readily converted 
into million gallons per acre dajly. wo 
or more such measurements were made 
at each set rate, and the temperature 
of the effluent was read immediately 
before and after each measurement of 
discharge. The rate-of-flow measure- 
ments were accepted as accurate only 
when the temperature variation during a 
succession of different rate settings was 
not more than 1 deg. F., and when suc- 
cessive volume-discharge readings for 
the same rate did not vary more than 
2 per cent. Loss-of-head readings were 
taken simultaneously with those of rate 
of flow to the nearest 0.01 ft. 

The loss of head resulting from the 
passage of water through sand is de- 
pendent upon a number of factors, the 
most obvious of which is the diameter, 
or size, of the sand grains. In a rapid 
filter bed the sand is stratified and con- 
sists of a number of layers which in- 
crease in particle size from top to bot- 
tom. As water flows through such a 
bed each stratum contributes to the total 
loss of head a value dependent on its 
particular depth and grain size. To 
evaluate the loss for any one size, or 
layer, it must first be separated from 
those adjoining. This was accomplished 
for the purposes of this study by sieving 
out eight separate fractions of clean 
Ottawa sand, each having the highest 
possible degree of uniformity of size 
and differing one from the other only 
in the grain diameter. Each of these 
experimental sands, in volume sufficient 
to fill the experimental tube to a depth 
of about 30 in., comprised the fraction 
which was retained between two con- 
secutive sieves. 

Size determinations of these eight 
uniform sands were made by three in- 
dependent methods, the results of which 
are shown in Table I. The “count-and- 
weigh” method is that devised and 
recommended by the late Allen Hazen, 
and when applied to these round sand 
grains undoubtedly gives accurate re- 
sults. The mean microscopic diameter, 
as measured with an ocular micrometer, 
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represents the average measured diam- 
eter of a large number of grains. The 
median size is the diameter midway be- 
tween the openings of the two limiting 
sieves. 

In addition to these eight uniform 
sands, sixteen other representative 
graded filter sands of different kinds 
were studied, all of which fell within the 
usual filter sand range in respect to 
size, grain shape and uniformity. The 
characteristics of these sixteen graded 
are listed in Table II on p. 647. 


Tests on uniform sands 


It is obvious that a series of experi- 
ments performed on any one of the eight 
uniform sands will have the factor of 
sand size constant in all experiments 
as well as throughout the full depth of 
the experimental filter bed in any single 
experiment. The two straight lines in 
Fig. 1 show the results of experiments 
conducted with one of these uniform 
sands. The lower curve, showing the 
relation between loss of head and depth 
at a constant rate of flow and water 
temperature, was obtained by dividing 
the sand sample into eight equal repre- 
sentative portions and then measuring 
the loss of head after each successive 
portion, or depth increment, had been 
added and the bed rewashed and graded. 
Together, the curves show that there 
is a proportional relation between loss 
of head and depth of bed, and between 
loss of head and rate of flow. Using 
the direct proportionally so found, all 
subsequent loss-of-head measurements 
in the study were corrected to a depth 
of 100 in. and a rate of flow of 125,- 
000,000 gal. daily per acre (125 m.g.d. 
per acre). 

Loss-of-head measurements of the uni- 
form sands were made at five different 
temperatures, between the limits of 35 
deg. and 72 deg. F. Readings were 
taken at five or six different rates for 
each sand at each water temperature, 
and the closeness with which the points 
plotted to a straight line was regarded 
as an indication of the constancy of 
the water temperature. 

Five loss-of-head measurements for 
each of these sands, corrected to a depth 
of 100 in. and a rate of 125 m.g.d. per 
acre, and the corresponding water tem- 
peratures are shown graphically in Fig. 
2. The plotted data produced curves of 
the temperature-viscosity type and are 
found to be represented by the equation 


a 


t+k 

In this expression k is theoretically a 
constant, although when its value is cal- 
culated for each of these eight sands, 
small variations occur due to experi- 
mental error. The larger the number 
of sands employed the more accurately 
can the value of k be determined. 
Therefore ten of the graded sands were 
selected and their head losses measured 
at two different temperatures. By solv- 


l= 


Loss of Head, Ft. 
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Fig. 1—Under constant conditions of sand 
characteristics and water temperature the 
loss of head is directly proportional to 
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Fig. 2—Loss Of head decreases as the water 
temperature rises, due to the decrease in 
viscosity. 
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Fig. 3—Under constant conditions of depth, 
rate and temperature the loss of head 
through a bed of uniform sand varies in- 
versely as the 1.89th power of the grain 
diameter. 
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ing simultaneous equations fo: 
these ten sands, values of k 

tained which when added to 

the eight uniform sands gay: 
value of 20.6. The effect of ; 
ture alone can therefore be . 
as: 


a 


l=— 


t+ 20.6 


where | is the loss of head in i 
is the temperature in Fahrenheit degrees 
Using this expression, the values 
can be calculated from the data : 
from each of the eight uniform s 
These values are shown plotted avainst 
corresponding sand sizes in Fig, 3 
In this diagram the short horizontal 
lines drawn through each set of points 
represent the range of size for eac} 
sand—that is, the limiting sizes 
ing to the calibrations of the two sieves 
between which each sand is retained 
The three different size values for each 
sand are plotted on the corresponding 
horizontal line of limiting sieve sizes 
The size values determined by the 
“count-and-weigh” method give the best 
straight-line plotting of any of the three 
sets of values, with the single exception 
of the point representing the finest sand 
When the locus was computed to fit 
these points, the finest sand was omitted 
from the calculation because it was obvi- 
ously being affected by some variable 
not influencing to the same extent the 
other seven sands. The disturbing fac- 
tor was later found to be that of poros- 
ity, which will be discussed further in 
another paragraph. The equation of 
the curve in Fig. 3 gives the values of a 
in terms of sand size and can be ex- 
pressed as: 





ceord 


123 


89 





a> 


By combining equations (1) and (2) 
123 

spencer — 

51-89 (¢ + 20.6) 


This expression holds for the conditions 
under which it has been developed—that 
is, when the depth of the sand layer 1s 
100 in. and the rate of flow is 125 mgd. 
per acre. Since the loss of head is 
directly proportional to both of these 
variables, they can be included in the 
equation as: 


9.84 dr | 
tn ei —— ‘ 
108 &- (t + 20.6) 


where | is the loss of head in feet, d is 
the depth of sand bed in inches, r is the 
rate of flow in m.g.d. per acre, s is the 
sand size in millimeters and ¢ is the 
water temperature in Fahrenheit degrees. 


Application to graded sands 


Of course the other special condition 
under which the formula has been de- 
veloped is the high degree of uniformity 
of the sands from which the data were 
obtained. Naturally the question arises 
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TABLE 111 —RELATION OF LOSS OF HEAD 
' TO POROSITY 


ten ded test sands at 125-m.g.d. per acre 
(For ten Bratvate and 100-in. depth) 


-—Loss of — 
Head, Ft. 


(deg. F.) 
omputed 
(Formula 4) 

Coefficient 
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as to the applicability of the formula 
to the ordinary graded sands. It has 
already been pointed out that when a 
graded sand is subjected to a sieve 
analysis, any fraction of the sand which 
is retained between two consecutive 
sieves must of necessity be of a high 
degree of uniformity, and is therefore 
similar in this respect to the uniform 
sands from which the formula has been 
derived. For a graded sand, to deter- 
mine the size of each sieve fraction by 
the count-and-weigh method would not 
only be tedious but weuld also be sub- 
ject to error with sand grains of irregu- 
lar shape. Failing this, it is logical to 
accept the median size between sieves 
as equally representative of the average 
size of the fraction retained. An obvi- 
ous advantage of this is that the median 
sizes between sieves are a set of con- 
stants for any given calibrated screen 
series. 

Assuming a sand bed 100 in. deep 
and a condition of perfect grading from 


sideration is the difference in shape ex- 
hibited by the sand grains. 


Effect of grain shape 


A serious attempt was made to find a 
microscopic parameter of grain shape, 
but the effort was finally abandoned, as 
any such method seemed likely to prove 
tedious and impractical of application. 
A measure of the effects of grain shape 
was then sought that would be capable 
of serving the purpose. 

One of the immediate effects of a 
departure in shape from round to angu- 
lar is an increase in surface area. A 
sphere presents the minimum surface 
area per unit volume of any geometrical 
solid, therefore as the grain departs 
from the truly spherical shape its sur- 
face area increases. In the filter bed 
this should apparently result in an in- 
crease in loss of head due to the greater 
frictional area, but the table shows that 
the measured losses for all these filter 
sands are less than the calculated values 
based on the formula derived from 
round-grain sand. Lower resistance by 
the irregular-shaped grains is indicated. 
This can only mean that the pores be- 
tween the grains of angular sand are 
larger than the pores between round 
grains of the same measured size, and a 
measurement of the porosity of the 
graded sand should indicate the value 
of the coefficient required. 

Several methods of measuring poros- 
ity were tried, and one method was de- 
veloped which is recommended as being 
simple and accurate and not requiring 
special apparatus or technique. The long 
graduated glass tube from a Jackson 
turbidimeter is firmly clamped in a verti- 
cal position and half filled with water, 
to give a column about 40 cm. high. A 
wide-stem funnel is secured above the 
mouth of the tube, but not in contact 
with it. A representative 400-gram sam- 
ple of the sand is carefully weighed and 
then poured through the funnel into the 


top to bottom throughout the bed, the § 


percentage figures given by the ordi- 
nary sieve separation test represent the 
depth in inches of each size fraction in 
the bed of graded sand. On this basis, 
by calculating the loss of head for each 
traction, the total loss of head is ob- 
tained by summation for each of the 
ten graded sands as shown in Table III. 
The discrepancies between the calculated 
losses and the measured losses are indi- 
cated by a coefficient which is obtained 
by dividing the actual measured loss by 
the calculated value. Representing this 
coefficient by Cp the formula may be 
rewritten to inelude it, as follows: 


9.84 C dr ] 
—} —____ (5) 
108 1 = (t¢ + 20.6) 


_ As this coefficient is found to be 
lar from constant, the actua! loss of 
head must be further influenced by some 
Variable not yet evaluated. The only 
important factor not yet taken into con- 
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p= Per Cent Void (Jackson Tube Method) 


Fig. 4—As the angularity of the grains in- 
creases, resulting in increasing porosity, the 
loss of head becomes smaller. 


tube in about ten successive fractions, 
allowing each to settle to the bottom be- 
fore the next is poured. In falling 
through the water column the sand tends 
to grade itself hydraulically into ten 
stratified, miniature filter layers. 
Throughout the pouring operation, ex- 
treme care should be exercised not to 
touch or jar the apparatus in any way 
to cause a false settlement of the sand. 
A reading of the total volume of the 
sand is then made. From the weight 
and specific gravity of the sample the 
porosity can be calculated in terms of 
void percentage. With a tube of in- 
ternal diameter of about 1 in. and with 
a specific gravity of silica sand of 2.65, 
the porosity may be calculated from the 
equation : 

37.7 w& 

porosity = 100 — —— (6) 


Fig. 5—Diagram for the graphical solution 
of the loss-of-head formula. To use this 
diagram, or to apply the formula, the filter 
bed is considered to be made up of a series 
of layers each composed of uniform sand. 
The thickness of each layer and the diam- 
eter of its grains are taken from the sieve 
analysis. For example, if the sieving of a 
sample shows that 18 per cent is retained 
between sieves having openings of 0.746 and 
0.930 mm. respectively, the corresponding 
stratum in the filter has a thickness of 18 
per cent of the total depth, and the grain 
diameter is 0.838 mm. 
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where w is the weight of the sand in 
grams and v is the volume of sand in 
cubic centimeters as graded in the tube. 

The porosity of the sand as deter- 
mined by this method is about 85 to 90 
per cent of the true porosity as it exists 
in the filter bed, but the results by the 
simple test just given are equally ap- 
plicable. Plotting the porosity by this 
method against the porosity coefficients, 
a straight-line function is obtained in- 
dicating that 


Cp = 0.0246 (69.43 — p) (7) 


where Cp is the coefficient of porosity 
and p is the porosity as determined by 
the tube method. This value for the 
coefficient Cp may now be substituted in 
the basic equation, yielding: 


24.27 dr od 
0 ant ee Detentions (8) 
=| 51.89 (¢ 4 20.6) 


where I is the loss of head in feet, d is 
the sand depth in inches, r is the rate 
of flow in m.g.d. per acre, p is the poros- 
ity, s is the sand size in millimeters and 
t is the temperature in Fahrenheit de- 
grees. 

























































































Error in application is slight 





The results of applying this formula 
to sixteen graded test sands, six of which 
have in no way been involved in its 
derivation, are shown in Table IV. The 
low average error of 2.1 per cent and 
a maximum error of 5.5 per cent demon- 
strate its high degree of accuracy. 

A study of the literature of the sub- 
ject discloses two other similar formulas 
based upon experimental data: one by 
Baldwin-Wiseman and the other by the 
late Allen Hazen. Both are based upon 
data from the old slow sand filters in 
which no stratification has taken place, 
the smaller sand grains filling the inter- 
stices of the larger ones. To use the 





















































TABLE IV — LOSS OF HEAD FOR 16 GRADED TEST SANDS 


(Actual loss compared to that computed by Hazen’s formula and formula 8) 
(For 100-in. depth and 125-m.g.d. per acre rate) 


Loss of Head, Ft.—_————____________—~ 


Tempera- -~—Computed by-—-.——-Computed by Hazen’s Formula——. 


ture Actual Formula 8 When c = 700——Whenc = 1,000— 

Sand No (Deg. F.) Loss % Error Loss % Error Loss % Error 
9 36.4 10. 43 10.36 —0.7 17.14 + 64.3 12.01 +15.1 
60.6 7.58 7.27 —4.0 11.27) + 48.7 7.90 + 4.2 

10 35.2 5.00 4.87 —2.6 7.70 + 54.0 5.39 + 7.8 
60.5 3.34 3.35 +0.4 4.94 + 47.9 3.46 + 3.6 

"WW 35.2 2.39 2.41 +0.7 4.78 +100.0 3.35 +40.2 
60.5 1.74 1.66 —4.8 3.07 + 86.4 2.15 +23.6 

12 35.7 4.25 4.22 —0.8 7.58 + 45.9 5.31 +24.9 
“rs 60.6 2.94 2.93 —0.5 4.91 + 67.0 3.44 +17.0 
j ss 38.7 5.74 5. 86 +2.1 12.52 +118.1 8.77. +52.8 
14 38.6 4.58 5.59 +0.2 9.29 +102.8 6.51 +42.1 
60.8 3.27 3.31 +1.2 6.37 94.8 4.46 +36.4 

15 38.6 4.96 4.95 —0.3 9.93 +100.2 6.96 +40.3 
16 35.2 2.96 2.95 —0.3 5.23 + 76.7 3.67 +24.0 
60.7 1.99 2.02 +1.6 3.34 + 67.8 2.34 +17.6 

17 35.3 3.32 3.41 +2.9 6.10 + 83.7 4.27 +28.6 
18 40.1 2.68 2.53 —5.5 4.63 + 72.8 3.24 +21.7 
19 35.8 3.50 3.65 +4.5 6.26 + 78.9 4.39 +25.4 
20 f 36.1 2.36 2.32 —2.0 6.23 +164.0 4.36 +8 .7 
l 60.5 1.62 1.62 0 4.07 +251.2 2.85 +75.9 

7) j 35.7 7.82 8.15 +4.2 15.75 +101.4 11.04 441.2 
ak 61.3 5.76 5.60 —2.8 10.10 + 75.3 7.07. +22.7 

23 f 45.7 3.48 3.49 +0.1 7.77 +123.2 5.44 +56.3 
60.6 2.91 2.85 —2.0 6.13 +110.6 4.29 +47.4 

24 f 45.6 2.58 2.69 +4.4 6.55 +153.9 4.59 +77.9 
donk et “y 61.6 2.12 2.17 +2.4 5.09 +140.0 3.57 +68.4 
Ps h hnkkc wu pays 45.6 3. 60. 3.69 +2.6 7.74 +115.0 5.42 +50.6 
IR ao as sap bide dibe Saka Ming oO Ran Mw oe at 4 eae Were misK va + 36.6 
NE SID, 5. vince ainae ch contams Kaede eeee cat aes. cas +251.2 + 84.7 
PN NUN ano 6 i ids vases wees lee eenee est rine 0 + 45.9 + 3.6 


Baldwin-Wiseman formula a determina- 
tion is required of the thickness of the 
film of water retained on the grains 
when the sand is drained, and also the 
surface area of the grains per unit vol- 
ume of the sand, measurements which 
require lengthy procedures, and which 
are almost indeterminate for a hydrauli- 
cally graded sand. Allen Hazen’s 
formula specifies the use of the effective 
size as obtained from the sieve analysis, 
and requires a coefficient c, the value 
of which is said to range between 700 
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and 1,000 and is dependent upon seyeraj 
variables, notably the shape and com. 
position of the sand grains, the compact. 
ness of the filter layer, and the u:\iform. 
ity of the sand. Hazen’s formi'a was 
applied to the sixteen graded t: 
used in this study with the result 
in Table IV. The two extremes oj 
Hazen’s coefficient were used, in view 
of the fact that no method of determin. 
ing its proper value is specified. The 
wide range of error in these computa. 
tions of loss of head by Hazen’s formula 
seem to prove conclusively that the 
hydraulics of the slow sand bed are ip 
no wise comparable to that of the 
graded, stratified, sand layer of a rapid 
filter. 

The new formula is recognized a; 
being subject to at least one obvious 
error, that of accepting a constant 
porosity value throughout the entire 
depth of the sand bed. This is not 
strictly true as reference to the last 
column of Table I shows. The porosi- 
ties of the seven larger sands do not 
vary as much as 3 per cent from the 
mean value of those seven, but the finest 
sand varies more than 7.5 per cent from 
that mean. This probably explains why 
measurements from this sand could not 
be included in the data giving a formula- 
tion of the size variable. Such errors 
probably exist to a greater degree in 
sands of irregular shape, but an error 
introduced into a single computation of 
one of the several sieve fractions be- 
comes only a small percentage of the 
whole, which justifies the fractional 
method recommended for computing loss 
of head for any filter sand. 


Sands 
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Technical Services Cooperate 
to Cut Building Costs 


By W. G. Mansuy, 


Job Representative, W. E. Wood Co., Contractors, 
Detroit, Mich. 


N THE construction at a cost of 

$2,500,000 of the extensive group of 

buildings shown by the accompanying 
view, an exceptional extension of fixed- 
fee guaranteed-cost contracts produced 
a degree of coordination and cost sav- 
ing that materially advanced progress. 
This form of contract was extended to 
the contracting trades—plumbing, heat- 
ing, electrical work, roofing, sheet-metal 
work, plastering and painting. The re- 
sult was a degree of cooperation be- 
tween owner, architect and contractor 
which permitted falling prices to be 
taken advantage of with a saving to the 
owner of about $250,000. 

Cooperation of the technical services 
began with the planning. Before work 
on any of the buildings was begun, joint 
study was given to the proper location 








and the floor elevations in relation tc 
the finished grade. This point deter- 
mined, the structural elements were 
thoroughly analyzed to the end that the 
best and most economical construction 
might be used. 

It was decided that where changes 
were required, they should be made be 
fore any work was done on the parts 
affected. This necessitated a bulletin 
and a drawing, or, when practicable, a 
bulletin only. These bulletins were sent 
to all the subcontractors and the jot 
foremen, with orders to proceed wit! 
the change, and to check at once with 
the general contractor for charges an¢ 
credits because of the change. Althoug! 
many rearrangements of interiors wert 
made, the credits and debits balanced 
each other very closely, due principal) 
to the fact that all were made at cost 
and, if materials that were fabricate 
were affected, these materials were 
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Airplane view of $2,500,000 building proj- 
ect for the St. Mary College and Academy 
at Monroe, Mich. 


properly scheduled and used at other 
locations, 

All contractors were informed that 
no contra-charges would be made 
against them, as the general contractor 
would assume full responsibility for all 
cleaning, furnishing electric light and 
power, hoist, heat, replacing broken 
glass, and that no intolerable conditions 
would be imposed upon any of the men 
engaged on the job. Naturally, attrac- 
tive bids were obtained for the owners, 
and a cooperation between all the con- 
tractors and workmen on the job was 
brought about that has seldom, if ever, 
exsisted on any construction project. 

In construction one unusual method 
was used on the floor. It was decided 
to use an asphalt tile for approximately 


25,000 sq.ft. of floor. The old system 
of a separate cement finish or a troweled 
monolithic finish as a subfloor for this 
tile was discarded because it was too 
expensive and too uneven and wavy. 
The rough slab was increased about 
4 in. and this was screeded off to within 
$ in. of the finish floor. The slab was 
ground with terazzo grinders before 
any building partitions were placed. 
After the plastering was completed the 
floors were again given a finish grind- 
ing, which left the concrete clean, 
smooth and ready for the installation of 
the finish floor. 

Construction was started March 25, 
1931, and completed Jan. 6, 1932. The 
architects were D. A. Bohlen & Son, 
Indianapolis, Ind., and the general con- 
tractor was the W. E. Wood Co., De- 
troit, Mich. 


Asphalt Overflow Removed 


By Luting Brick 


Luting compound resembling paper-hangers’ paste 
enables overflow of joint filler to be peeled cleanly 


from brick in paving work at 


HE surface-removal method of 
applying asphaltic joint filler for 
brick pavement gives increasing 
evidence, as experience develops, of 
avoiding the difficulty heretofore en- 
countered in securing complete joint 
closure without spilling and overflow 
which obliterate, until after considerable 
wear, the special characteristics of brick 
surface. In the past few months the 
method had been employed on pave- 
ments in Pittsburgh, St. Paul, Rich- 
mond and Cleveland. The Ohio state 
highway department has used it with 
such success that it may be made a re- 
quirement in state brick-road practice. 
Trial of the method is also being made 
in the brick-resurfacing work being 
done this year by the Illinois division of 
roads, 
In the paving this year of 20,000 
sq.yd. of Pearl Road in Cleveland, Ohio, 


Cleveland, Ohio 


notably perfect results were secured in 
removal of the asphalt surface covering. 
The methods of procedure are indicated 


applied with 
brushes. in one coat. 
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by the accompanying views of the work 
in progress. Briefly, the street, which 
is 72 ft. wide, with car tracks in the 
center, permitted unhindered paving op- 
erations on one side at a time. The 
design called for a 3-in. vertical-fiber 
lug brick on a }-in. granulated slag 
cushion on a 9-in. reinforced-concrete 
base. 

Laying, culling and rolling proceeded 
in the usual manner, and then the brick 
surface was brushed with a liquid paste 


Asphalt filler applied by flushing immedi- 
ately following the luting process. 


Overflow of filler peeled from luted surface 
and used again after reheating. 


known as B & B adhesion-preventing 
compound. An advantage of this ma- 
terial is that it is not necessary to wait 
for it to dry, as is necessary with white- 
wash, before the asphalt is applied. 
This was flushed on with no attempt to 
confine the application to the joints, It 
was found that very little of the paste 
entered the joints to reduce the pene- 
tration and bond of the filler. As soon 
as the filler had worked fully into the 
joints and become stiff, the surplus was 
peeled off the pavement, leaving the 
brick surface clean and _ unblotched. 
The material that was removed was 
mixed with an equal amount of new 
filler material and then remelted and 
re-used. 
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Why Not Steel Dams? 


Review of the pros and cons of metal dam construction 
in the light of present-day developments in design, fabri- 
cation, non-corrosive metallurgy and surface protection 


By C. Maxwell Stanley 


Young & Stanley. Consulting Engineers, 
Muscatine, Ia. 


WITH the construction of three steel dams 
in this country more than 20 years ago the 
use of metal as a dam material has been 
allowed to lapse. During this interval 
great strides have been taken by the steel 
industry, particularly in welding and in 
alloy discoveries. In consequence every 
old, partially developed method and ma- 
terial is or should be restudied to deter- 
mine its present status. Steel is essentially 
a new material so far as dams are con- 
cerned. Enormous bottle-tight sheets may 
be fabricated through welding. With ex- 
pansion and contraction properly cared for, 
there is no limit to the area to be so 
joined. Steel deserves, as Mr. Stanley 
points out, a new appraisal at the hands 
of dam designers if they are to exhaust 
every possibility of economic design. See 
also other discussion in Engineering News- 
Record, Oct. 27, 1932, p. 505. —EDITOR. 


S THE engineering profession over- 
| something when it ignores 

the possibilities of fixed steel dams? 
Steel construction has been successfully 
applied to many types of gates, shutters 
and other devices which may be classi- 
fied as movable dams. We are now 
going through a period of intense ques- 
tioning and investigation into theory 
and practice relative to concrete dams. 
One has only to look through a bibliog- 
raphy of recent articles to realize how 
active is the field. But in all of this 
questioning and investigation we find 
little comment on the fixed steel dam. 
Hence the query: Are we overlooking 
something ? 

Fixed steel dams in this country date 
back to the beginning of the twentieth 
century, when three were constructed. 
All three of these dams were of the 


same general design and construction 
and were constructed by the Wisconsin 
Bridge and Iron Co. under patents is- 
sued to F. H. Bainbridge. 

The Ash Fork Dam was constructed 
in 1898, for the Atchison, Topeka and 
Santa Fe Ry. near Ash Fork, Ariz., to 
impound water in a dry canyon. The 


steel portion of the dam, founded on ° 


rock, had a length of 184 ft. and its 
greatest height was 46 ft. The framing 
consisted of triangular-shaped bents of 
steel members spaced 8 ft. on centers 
on concrete foundations, with a slope 
of 45 deg. on the upstream face, which 
was formed of steel plates riveted to the 
bents. These plates were curved to a 
radius, thus forming a series of gulleys 
down the face of the dam. The crest 
was constructed to function as an over- 
flow weir. This dam was designed by 
F. H. Bainbridge in collaboration with 
James Dunn, chief engineer, and the late 
A. F. Robinson, bridge engineer, Santa 
Fe System. 

The second steel dam was constructed 
in 1901 for the Atlantic Mining Co. and 


the Baltic Mining Co. at Redridge, 


Mich. This structure was also used as 
an impounding reservoir for water sup- 
ply. The steel portion of this dam had 
an overall length of 464 ft. and a maxi- 
mum height of 74. ft., including the 
concrete base proportioned to resist 
overturning and sliding. The general 
design of the structure was similar to 


Fig. 1—Steel dam near Ash Fork, Ariz., 
built in 1898 and still in good condition. 


that of the Ash Fork Dam. vic 
signed by J. F. Jackson, en sneer ,; 
the Wisconsin Bridge and Ir Vorl 
with F. Foster Crowell acti: 
sulting engineer. 

In 1905 to 1907 the Hauser | Da 
was constructed across the $5 
River near Helena, Mont., ‘or thy 
Helena Power & Transmissio: The 
steel part of the dam was 631 
500 ft. of which was spillwa 
maximum height of 81 ft. T! ral 
construction was similar to t! f the 
other dams already mentioned excep 
that to provide a sufficient safe: 
against sliding the face was 
14 to 1 slope. This dam i 
structed on a gravel foundati: One 
year after completion of construction 
break occurred in the dam, ultin 
from underwashing of the f tio 
The dam failed and was replaced with 
a concrete gravity section. 1 





re are 

no indications that the failure was jn 
any way due to the steel construction 
These installations are the only know: 


ones in the United States. Apparently 
the steel dam was dropped after the jail 
ure of the Hauser Lake Dam, anid thi 
type of construction has lain dormant 
since that time. The Ash Fork and 
Redridge dams are still in service and 
according to recent reports are in ex- 
cellent condition. Maintenance costs 
are reported to have been at a minimum 


This is a record which cannot be 
equaled by many 20-year old concret 
dams. 

Steel has also been employed as a 
waterproof membrane on the upstream 


face of rockfill dams. One such ir 
stallation was constructed for the Pikes 
Peak Power Co. in Colorado in 1901, 
and according to recent reports has been 
found satisfactory. A more recent 
project of this type was completed re- 
cently for the Broadmoor Hotel prop- 
erties near Colorado Springs, Colo 
(See ENR, May 26, 1932, p. 761.) 
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Several types of design may be ap- 
plied to the construction of steel dams. 
Four of these which are worthy of con- 
<ideration are illustrated in Fig. 2: 
deck, multiple suspension, arch and mul- 
tiple arch. All of these, and indeed any 
type of steel dam, consist essentially of 
three parts: (1) A watertight skin 
plate supported upon (2) some form of 
framed structure which transmits the 
water load from the plate to (3) a suit- 
able foundation. 

No attempt will be made here to de- 
scribe further the details of design. The 
sketches illustrate in a general way some 
arrangements which may prove satis- 
factory. 

In addition to the types of steel dam 
construction suggested above there are 
numerous designs which might be 
worked out employing a combination of 
steel with other materials. One com- 
bination already mentioned is the use 
of a steel membrane on the face of a 
rockfill dam. 


Advantages of steel dams 


In further considering the competi- 
tive position of the steel dam, the fol- 
lowing points are of note: material, de- 
sign, efficiency, safety, watertightness, 
construction, permanance and cost. 

Steel is a standardized product manu- 
factured in a shop under control. It 
permits inspection and testing prior to 
erection, and a uniform product can be 
obtained. 


The design is more determinate than .- 


that for almost any other material, as a 
steel dam would be made up principally 
of framed structures which may be 
readily analyzed and designed by exist- 
ing methods. Handling temperature 
stresses would be simple, and no such 
shrinkage stresses as are present in 
massive structures would be present. 

From the standpoint of uplift on the 
base of a dam a steel structure is in the 
same classification as a hollow dam and 
has a decided advantage over a gravity 
dam. Uplift is not an important factor 
in arch dams, but even here the steel 
dam has an advantage. 

In general a steel dam uses the mate- 
rial more efficiently than is possible in 
massive structures, in that the material 
is used to carry stress rather than to 
provide weight. In the four types of 
steel dams outlined in a preceding para- 
graph, none of the material is used as 
mass to establish the stability of the 
structure. 

The steel dam, depending as it does 
upon the weight of water to provide 
stability, may be readily and economi- 
cally altered to increase the factors of 
safety against overturning and against 
sliding. While this may. be done in a 
similar manner with hoHow-type con- 
crete dams, it cannot be done with a 
Stavity-type dam without materially 
adding to the quantities involved. In 
arch dams there will be little difference 
between steel and concrete or masonry 
dams on this score. 


Section A-A ; 
DECK TYPE 


Vertical strut 
supporting inner 
chord of frusses” , 
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Section C-C 
ARCH TYPE 


Fig. 2—Designs for four types of steel dam 

in all of which a skin plate is supported 

on a framed structure transmitting the load 
to the foundation. 


With available methods of welding 
and calking, the joints of the skin plate 
may be made 100 per cent watertight. 
Steel is an impervious material and with 
the joints made tight there can be no 


leakage. Watertightness should be one 
of the strong points in favor of the steel 
dam. 

The comparison of construction fea- 
tures is principally concerned with speed 
of construction. The importance of 
speed is becoming more and more ap- 
parent, for a decrease in the time re- 
quired means a decrease in cost due to 
lesser interest and overhead .charges. 
The fabrication of a steel dam is a shop 
process and may easily be speeded up 
sufficiently so that the supply of mate- 
rial to the field will be ahead of any 
erection schedule. This decreased time 
of construction for a steel dam has 
another advantage in that it lessens the 
hazards of river work, as the dam may 
more rapidly be brought above danger- 
ous flood stages. 

The question of the permanence of 
steel dams has in all probability been 


YEP ay es es 
Section B-B 
MULTIPLE SUSPENSION TYPE 


Cross Section 


_---Beams arched .. 


~~ Section 0-D- 
MULTIPLE ARCH TYPE 


one of the principal objections to the 
adoption of such construction. While 
it is a problem that must be studied thor- 
oughly and carefully handled, it is not 
one that is incapable of solution nor 
one which need materially retard the 
use of steel. 

Developments of the last decade or 
two in the field of metallurgy of steel 
have resulted in alloys which while not 
non-corrosive are at least resistant. 
Future progress in this field may de- 
velop steels that are practically non- 
corrosive. With such a steel all ques- 
tions of lack of permanence will dis- 
appear. However, we do not have such 
a steel at our disposal today and the 
question of permanence must be con- 
sidered from the viewpoint of existing 
materials. 

Steel has been successfully used for 
many purposes where conditions are as 
severe as are encountered in steel dams. 
Gates on locks and dams, pipe lines, 
water tanks, steel sheetpiling and ship 
hulls are only a few of the many in- 
stances where steel has _ successfully 
withstood extreme conditions of expos- 
ure. It may be argued that in these 
applications the steel is protected by 
paint or other coating which is renewed 
from time to time and that this main- 
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tenance is responsible for the long life 
of steel. If this is so, it is also true 
that the life of a steel dam may be 
lengthened by paint or other coating. 
The portion of the dam that is always 
under water consists of the upstream 
face and occasionally part of the down- 
stream face. These sections are those 
that permit the undisturbed formation of 
a protective layer of rust if corrosion 
occurs, and they are also the surfaces 
upon which an initial protective coating 
of paint or other material will remain 
undisturbed. They will in many cases 
be protected by a film of silt or mud 
deposited from the water. These vari- 
ous factors create conditions such that 
the protection of these areas should not 
be difficult. Nor should the areas al- 
ways exposed to air present a problem, 
for they may readily be protected by 
painting in accordance with usual prac- 
tices of maintenance of steel structures. 
This leaves the section that is alternately 
exposed and submerged, depending upon 
water levels. Maintenance here is more 
difficult, as the action of water, ice and 
waves will tend to injure any protective 
coating of paint or rust. However, the 
mere fact that at times this area is ex- 
posed is sufficient to indicate that main- 
tenance may be carried out in a satis- 
factory manner if attention is given. 
Further proof that maintenance is not 
excessive and that steel dams are rela- 
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tively permanent is available in the rec- 
ords of the Ash Fork and Redridge 
dams. Recent reports on these struc- 
tures indicate that maintenance has been 
limited to painting once every four or 
five years and to very minor repairs of 
a local nature. Bearing in mind that 
these structures are now 30 years old, 
one can scarcely say that steel dams 
cannot be relied upon. 

The cost of a steel dam is dependent 
upon the type adopted and upon the 
local conditions under which it is con- 
structed. While there is danger in mak- 
ing general statements as to cost, there 
are indications that in many instances 
the steel dam is materially cheaper than 
an equivalent concrete structure. Re- 
cent investigations and estimates by the 
writer for a non-overflow multiple- 
suspension-type steel dam on_ rock 


foundation, and for an equiva! 
crete gravity section designed {. 
cent uplift, give the followin 


C 
Ste 

in I cer 
of Grav 
Concret 


The saving over a hollow-type con. 
crete dam would not be as large. Addi. 
tional investigations by the writer into 
the comparative costs of other types of 
steel dams substantiate the statement 
that steel construction in many instances 
will allow material savings in cost as 
contrasted with equivalent concrete con. 
struction. 
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Portable Aggregate Plant 
for Hetch Hetchy Tunnel 


Requirement for a million yards of aggregate produced at 
three or more points along 28} miles of tunnel met by 
three-unit design permitting movement by trailers or flat cars 


By H. V. Eastling, 


Chief Engineer, Pacific Division, Link-Belt Co., 
r San Francisco, Calif. 


HE HETCH HETCHY water- 

supply project for San Francisco, 

Calif., when completed will supply 
400,000,000 gal. of water daily for a 
future metropolitan population of 5,000,- 
000 and will develop 250,000 hydro- 
electric horsepower for general use. 
Water from the melting snows of the 
Sierra Nevadas will flow by gravity 
through an aqueduct to San Francisco, 
without pumping and without exposure 
to contamination. The work is now 
complete, with the exception of the Coast 
Range tunnel. This tunnel, the longest 
in the world, is 25.2 miles long and ex- 
tends from Tesla Portal in the San 
Joaquin Valley, seven miles south of 
Tracy, Calif., to Irving Portal, near the 
town of Irvington on the San Francisco 
Bay side of the Coast Range. 


About 1,000 workmen are now em- 
ployed in constructing the tunnel, and 
21 miles has already been driven. 
Five shafts, two of them over 800 ft. 
deep, were sunk to facilitate the work 
and tunneling is carried on from twelve 
working faces. The tunnel is circular, 
104 ft. in diameter, and is concrete lined 
its entire length. Over 1,000,000 cu.yd. 
of aggregate will be required for the 
complete lining. 


Portable plant specified 


Careful analysis of the conditions, 
location, and amount of material in- 
volved led to the decision by the city 
to produce its own aggregate on sites 
near the tunnel. In May, 1930, bids 
were received for a portable plant cap- 
able of producing 100 tons per hour. 
The plant was required to be portable 
because of the necessity of producing the 


Redridge Dam 


Journal, Western Society of Engineers, 
Feb. rae Mining in Upper 
Michigan” by J. F. Jackson. 


Hauser Lake Dam 


Engineering News, Nov. 14, 1907— 
“Hauser Lake Steel Dam in the Mis- 
souri River near Helena, Mont.” 


Steel-Faced Rockfill Dams 


Engineering News, Jan. 1, 1903—“The 
Water and Electric Power System of 
the Pike’s Peak Power Co., Colo.,” by 
W. P. Hardesty. 

Engineering News-Record, May 26, 1932 
—“Steel Plates with Welded Joints 
Seal Rockfill Dam” by H. I. Reid. 


aggregate at three or more points along 
the tunnel. The Link-Belt Company 
was awarded the contract to design and 
build this plant. The plant designed, in 
addition to other things, provided for 
absolute portability—it could be dis- 
mantled and the largest pieces placed 
on trailers or flat cars and still be within 
highway or railroad clearances. The 
completed plant shown in the accom- 
panying view and drawing started pro- 
duction in the fall of 1930 at Alameda 
Creek. It is made up of three main 
units interconnected by belt conveyors, 
each unit being carried on car wheels 
operating on a 7}-ft. gage track of 90- 
Ib. rails. 
Receiving unit 

Unit I, shown in Fig. 1, consists of 
a 20-cu.yd. steel hopper carried in a 
structural steel frame, mounted on six 
24-in. car wheels. The wheels of each 
end-truck are single flanged and those 
of the center truck are flangeless to per- 
mit the unit to pass around a long- 
radius curve if necessary. Wheel brakes 
and track clamps hold the unit wherever 
placed. 

The hopper was originally equipped 
with a grizzly made from 40-lb. rails, 
set for 12-in. space, and arranged t 
bypass the oversize stone to one side 
of the hopper when receiving it from 
dump cars as originally planned. The 
present method of loading the hoppe' 
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from trucks by an inclined belt conveyor 
from the truck dump has proved to be 
the best suited to the sites thus far 
worked and the grizzly has been re- 
moved to the hopper at the truck dump. 

A 30-in, reciprocating feeder pow- 
ered by a 5-hp. motor through a herring- 
bone speed reducer and a chain drive 
feeds the 30-in. inclined belt conveyor 
1 carrying gravel to unit 2. This 
feeder is fitted with an adjustable eccen- 
tric and an automatic weighted gate to 
compensate for the natural differences 
found in the various pits and those due 
to wet and dry seasons. The total 
weight of this unit is 36,000 Ib. 


Screening and crushing unit 


Unit 2, Fig. 1, consists of a 48-in.x 
18-ft. heavy-duty revolving screen, a 
36-in. cone crusher, and a 14x38-in. 
jaw crusher. The screen is powered 
by a 20-hp. motor through a herring- 
bone speed reducer and a roller chain 
drive. Both the jaw and cone crushers 
are driven from50-hp. motors through 
belt drives. 

All material under 14 in. is screened 
to belt conveyor 3 and carried to the 
washing unit. Materials over 14 in. 
and under 4 in. are passed to the cone 
crusher and the rejects to the jaw 
crusher. The product of both crushers 
is delivered to belt conveyor 2 and car- 
ried back to belt conveyor 1. The com- 
plete unit, including chutes, etc., weighs 
approximately 104,000 Ib. and is car- 
ried on eight single-flanged car wheels. 
It is also fitted with wheel brakes and 
track clamps, 

Belt conveyor 1, shown on the flow 
sheet Fig. 2 and in Fig. 1, connects 
units 1 and 2 and is carried partly on a 
steel truss flexibly supported and 
partly on a rigid frame on unit 2. It 
is a 30-in. belt carried on troughing 
idlers at 200 ft. a minute and is powered 
by a 10-hp. motor through a speed 
reducer and roller chain drive, all lo- 
cated on unit 2. 

Belt conveyor 2, carrying the product 
of both crushers, is supported by a steel 
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Fig. 1—Portable aggregate plant as set up 

on line of Coast Range tunnel of Hetch 

Hetchy water supply for San Francisco, 
Calif. 


truss flexibly connected to units 1 and 2 
It is 18 in. wide, carried on troughing 
idlers at a speed of 250 ft. per minute, 
and is powered by a 5-hp. motor. The 
entire drive unit is located on No. 1 
unit. A hinged chute delivers the dis- 
charge to belt conveyor 1. 


Washing and screening unit 


This unit is made up of a washing 
screen, 48 in.xl6 ft., with a shell of 
3-in. diameter perforations and a sand 


18"conveyor No.5-+-.. 


S0feciprocating Feeder. ;30"conveyor No./ 
36"tonveyor from truck: *. Revolvi 


78 Conveyor ‘No 2 


14"% 38" roller bear jaw crusher! 


36" Symons cone crusher-” J 
48"x 16 f+ revolving washing screen’ 


jacket with j}-in. spaces. A  36-in. 
double sand rake washer is located be- 
low the screen. The screen is powered 
by a 20-hp. motor. The rake washer 
is driven from a 5-hp. motor. A cen- 
trifugal pump supplied by the city and 
mounted on unit 3 furnishes-the wash 
water. 

Material 14 in. and under is received 
from unit 2 via belt conveyor 3 and is 
thoroughly washed in the screen. All 
material 14 to 3} in. is rejected to belt 
conveyor 4 serving the rock pile. Sizes 
3 to 4 in. are delivered to belt conveyor 
6 serving the pea-gravel pile. Sand 
4 in. and under passes tl)rough the double 
rake for washing and dewatering and 
is delivered by belt conveyor 5 to the 
sand pile. The equipment is all mounted 


ver Nos 
. . 


on a steel frame carried on four 24-in. 
single-flange car wheels and is also fitted 
with wheel brakes and track clamps. 
The total weight of this unit is approxi 
mately 52,000 Ib. 

Belt conveyor 3 connects units 2 and 
3 and is partly carried on a steel truss 
flexibly supported between the units 
and partly on a_ rigid frame on 
unit 2. It is 24 in. wide, inclined, and 
carried on idlers at 250 ft. per minute. 
This belt is powered by a 10-hp. motor. 
The entire driving unit is located on 
unit 3. Belt conveyors 4, 5 and 6 serve 
the rock, sand and pea-gravel piles. 
Each is an 18-in. inclined belt approxi- 
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Fig. 2—Flow sheet showing movement of 

material through portable aggregate plant 

for Coast Range tunnel for Hetch Hetchy 
water supply. 


mately 100 ft. on centers, running at 250 
ft. per minute. They are carried on steel 
trusses jointed at the center, providing 
for raising the upper end and to facili- 
tate moving and erecting. The outer 
end is supported by cables from a 40-ft. 
steel mast which is carried on a two- 
wheel truck, and the lower end rests in 
a pivoted bolster on unit 3. Chain blocks 
and winches provide an easy means for 
raising and lowering the conveyors. 
These conveyors are clearly shown in 
Fig. 1. Each is powered by a 74-hp. 
motor. The entire drive units are located 
at the foot end of the conveyors. The 
novel arrangement of these conveyors 
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is shown on the flow sheet and in Fig. 1. 
Conveyor 4 extends directly to the rear 
of unit 3 on the center line of the plant, 
and conveyors 5 and 6 are on opposite 
sides of this unit. This arrangement 
results in three stock piles, each ap- 
proximately 35 ft. high, on 47-ft. cen- 
ters. The masts of conveyors 5 and 6 
have their truck wheels arranged to run 
on single tracks, each set 46 ft. 24 in. 
from the center line of the main plant. 


General facts 


The main wiring controls of the en- 
tire plant are concentrated at unit 2. 
Push buttons are located at strategic 
points and control the entire plant or 
individual units. All wiring on each 
unit is in rigid conduit with the excep- 
tion of the flexible conduits fitted with 
connecting boxes so arranged that the 
plant may be dismantled for moving. 





The plant, weighing over 175 tons, is 
easily moved. All of the units are 
linked together by cable bridles and 
guys, and the entire plant, including the 
truck dump, is moved as a unit while 
in operation. The usual move is 16 ft. 
at a time. Flexible connections for 
wash and waste water make the move 
possible without interruption. The 
layout is unique because of its portable 
features. 

This plant has carried its rated capac- 
ity for 234 hours per day, weather per- 
mitting, and in some cases where pit 
conditions have been favorable, this out- 
put has been easily exceeded. - 

Aggregate has been produced at 
Alameda Creek, Corral Hollow and 
Vallé, totaling more than 900,000 tons to 
date, successfully demonstrating the 
practicability of a portable plant of this 
type and size. 





Letters to the Editor 


Waterworks Are Self-Supporting 


Sir—The statements made in the 
letter by Mr. Lewis E. Ayres in your 
issue of Oct. 27 are in agreement with 
the opinion of the writer formed after 
long association with municipal utilities 
in this section. The charge that many 
publicly owned waterworks are partly 
subsidized by the municipality is un- 
doubtedly true in some instances, but 
the writer believes that the reverse is 
true as a general rule: the waterworks 
systems are utilized to bring profit to 
the owners in the forms of cheap water, 
free fire-protection service, (or service 
at less than cost) and often by actual 
cash donations to the city, in addition 
to the payments of their own costs. 
Needless to say such profit frequently 
does not result from equitable charges 
to the consumer. 

The writer believes that the possi- 
bility for such generosity is due partly 
to the well-known facts of freedom from 
taxation, low management costs, if any 
at all are charged, free office space in 
the city hall or some other public build- 
ing, and often help that is paid entirely 
or in part by other city departments., 
In addition to the above, the capital as- 
sets often are built up by extensions 
and improvements financed out of earn- 
ings. Furthermore, many states require 
that bonds, when issued to pay for capi- 
tal improvements be retired within a 
definite period of 20 to 30 years, while 
the structures for which they were is- 
sued to pay have useful lives of 40 to 100 
years or more. Many municipal water- 
works therefore at the end of the bond- 
retirement period possess property with 
only partial impairment of the original 
value, and with no debt or interest 
charges to pay. Obviously under these 
conditions the ordinary rate schedule 
should bring in more revenue than is re- 


quired to pay the legitimate expenses. 

It is needless to say that the policies 
that bring these conditions about do not 
always promote equity or fairness to 
the consumer. If the system has been 
paid for in the past, then the present 
profit is a result of the penalties imposed 
on the past consumers. If sufficient rev- 
enues are not set aside in reserves to 
pay the proper fixed charges, then the 
present consumers are apt to be bene- 
fiting at the expense of the future rate 
payer or taxpayer. But if the revenues 
are more than is necessary for the 
proper charges, or if large reserves are 
built up, then too frequently the oppor- 
tunity is seized for dishonest or political 
tampering with the affairs of the de- 
partment. Despite all these things both 
the taxpayer and the consumer gener- 
ally derive benefits far in excess of the 
costs of them. 

For example: a hasty survey of the 
policies under which 21 of the larger 
waterworks systems in Kansas operate 
was made recently. Nineteen of them 
are publicly owned. Of these nineteen 
only twelve make any charge at all for 
fire-protection service, and four of the 
twelve will discontinue the charge this 
year in order to lower taxes. The maxi- 
mum charge made for this purpose by 
any of the twelve amounts to $1.01, the 
minimum 40c. and the average 67.33c. 
per capita per year, as compared with 
the $2 to $3 per capita usually consid- 
ered to be the cost of the service. The 
two cities with privately owned systems 
pay $1.37 and 48c. respectively. 

Of the 19 cities with public owner- 
ship, the seven with no fire-protection 
service charge, and four others that do 
make a charge donate all of the water 
for city use, one in fact furnishing free 
water to fifteen churches and two ceme- 
teries. It is believed that all of the nine- 
teen cities furnish free office quarters in 
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the city hall, and in most of 1] 
the city clerk acts as collector a: 
the books of the water departm 

Only one of the nineteen cit 
to pay all the waterworks cos: 
waterworks revenue; but th 
which recently found it necessar 
velop an entirely new source oi 
at great expense on account o} 
tion of the old by salt-water dy.iy; 
from oil fields, makes no charge ¢}: 
for fire-protection service or for Water 
used by the city. 

Three of the cities receive substantia! 
donations in cash from the water de. 
partment. Last year amounts of $1(). 
000, $20,000 and $60,000 (the las 
amount from the water and light de- 
partment combined) were paid in three 
cities respectively, all of them of less 
than 14,000 population. 

The rates charged for water in thes 
21 cities are not high as compared with 
the usual rates, in fact many of them ar 
very low. 

While the writer believes that mos 
waterworks systems are already on 
self-liquidating basis, or can be made 
so with no hardship to either the tay- 
payer or the ratepayer, it would be 
boon to municipal ownership if all were 
required to institute honest and adequate 
accounting practices. No doubt thos 
cities which will borrow from. the 
R.F.C. will receive a great deal mor 
benefit from it than simply the borrow 
ing of the money. 


Cares A. HaAskINs 
Consulting Engines 





Kansas City, Mo., 
Nov. 2, 1932 


Fire Test of Steel-Joist Floors 


Sir—In view of the interest in light 
and economical fire-resistive construc- 
tion, and because of the numerous in- 
quiries relative to the degree of fire 
resistance of steel-joist floors, I am call- 
ing to your attention the test recently 
made at Columbia University upon a 
long-span design and described in a 
report by Prof. A. H. Beyer. 

The panel tested was 14x20 ft., sup- 
ported by twelve standard steel joists 
made by four different manufacturers. 
The ceiling was of metal lath and gyp- 
sum plaster } in. thick with a key from 
4to in. The top slab was a 2-in. con- 
crete slab with a 1-in. concrete finish 
on one-half of the area and a wood 
finish attached to wood sleepers set in 
the concrete on the other half. There 
was 14 in. of concrete under the sleep 
ers. The designed live load was 75 lh 
per sq.ft., and the dead load 49 Ib. per 


. sq.ft. 


The fire was a standard fire according 
to the A.S.T.M. tentative standard and 
continued for 2 hr., 35 min., at which 
time a hose stream was applied and the 
fire extinguished. During the test 4 
load of pig iron equal to 75 Ib. per sq.tt 
(the designed live load) was in place 
on the slab. Following the fire test, the 
load was increased to 150 Ib. per sq.tt 
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as required in the A.S.T.M. standards, 
which load was supported until removed 
the following day. 

At the end of 25 hours the average 
temperature on top of the concrete por- 
jon of the floor (taken beneath an as- 
hestos pad) was 229 deg. F., or 160 
deg. F. over the original temperature, 
and the temperature over the wood floor 
was 188 deg., or 120 deg. over the origi- 
nal temperature. The A.S.T.M. stand- 
ards specify that this temperature rise 
shall not exceed 250 deg., so that the 
actual rise was well within the required 
limits. 

The floor successfully resisted the 
standard 24-hr. fire, and at the end of 
? hr. the wood sleepers and top floor 
were undamaged. At the end of 25 hr. 
the wood top floor commenced to burn. 

According to tests made at the Bu- 
reau of Standards 20 Ib. of wood or 
other combustibles is required for each 
square foot of floor area to sustain a 
fire equivalent in destructive action to 
a standard 2-hr. fire, and 25 lb. for a 
2t-hr. fire. Inasmuch as such light oc- 
cupancies as apartments, hotels, offices, 
schools, churches, hospitals, etc., do not 
contain more than 5 to 10 Ib. of com- 
bustibles per square foot, it is evident 


that a steel-joist floor protected with a . 


metal lath and plaster ceiling is entirely 
adequate to resist a complete burn-out 
of the contents of such occupancies. 

In the recommended minimum re- 
quirements for fire-resistance construc- 
tion published by the building code com- 
mittee of the U. S. Department of Com- 
merce, two types of fire-resistive con- 
struction are recognized, one to resist 
a lj-hr. standard fire and the other a 
2\-hr. fire. The above floor appears to 
meet the requirements of the 24-hr. fire. 

In the more recent building codes 
somewhat similar provisions are being 
introduced. For instance, the new pro- 
posed New York code requires floors 
having a 14-hr. resistance for semi- 
fireproof construction, which is to be 
permitted in the construction of apart- 
ment houses up to nine stories. 

For many years it has been customary 
to require in theory floors having a 4-hr. 
fire resistance, but in practice many 
types of construction have been per- 
mitted that have never been tested at all 
and, that would certainly not resist such 
a fire. It is not good engineering to 
specify more than is needed, and it is 
still worse to accept the unknown and 
untested by the simple expedient of be- 
lieving that an untested construction 
may be satisfactory. Good practice dic- 
tates that we should specify only what 
's needed with a moderate margin for 
salety, and then by actual tests deter- 
mine that the construction used provides 
the necessary properties. 

It is a distinct advance in the building 
arts to reach a point where it is pos- 
sible to design fire resistance to meet 
the actual needs of the structure just 
as we have for years designed -floor- 
Carrying capacities to suit the demands 


of various occupancies. The test which 
Professor Beyer has made with so much 
care is an important addition to our 
rather meager knowledge on this im- 


portant subject. FRANK Burton, 


Steel Joist Institute 
Detroit, Mich., 


Oct. 28, 1932. 


Steel Joints in Rockfill Dams ° 


Sir—I am interested in reading the 
letters by M. N. Baker and James B. 
Girand in your issue of Oct. 27, 1932. 
Mr. Baker’s reminiscences on the fate 
of all steel dams interest me and show 
about 50 per cent failures in all steel 
dams. 

The object of my letter of July 28 
was not to indict steel dams but to show 
the undesirability of using steel for 
joints in the concrete facing of rock- 
fill dams. 

The history of the joints in Morena 
Dam, Bowman Dam and Dix River 
Dam is convincing, and vertical joints 
48 ft. apart provided absolute safety in 
the final readjustment of the structure. 
To provide absolute safety, it is neces- 
sary to have a circumferential joint 
parallel with the bedrock on the sides of 
the dam, 10 or 12 ft. therefrom. 

I have been keeping close touch with 
all the rockfill dams, on one of which | 
was constructing as well as consulting 
engineer, and on the two others I was 
engaged as consultant and can testify to 
the safety of the jointing system with- 
out steel. There is no such condition 
existing either in the Morena Dam or 
the Dix River Dam as “excessive settle- 
ment on the steep face to cause distor- 
tion and rupture”; and the Morena rock- 
fill dam survived in San Diego County 
in the enormous floods of 1916, when 
dams and bridges of every kind were 
wrecked in San Diego County. 

The oldest hydraulic structures we 
have in the world are the aqueducts of 
ancient Rome, described so well by Mr. 
Herschel in his translation of a book on 
the water supply of Rome by Sextus 
Julius Frontinus. The old Romans did 
not have the art of making cement by 
such high standards as we have de- 
veloped today; but as a tribute to their 
skill and honesty those structures built 
2,000 years ago are still in existence. 
The law, strictly enforced in Rome of 
those days, was that if lime was too 
freshly used the contractor was put in 
jail. Hence the Romans observed the 
law and good sane methods of con- 


struction. M. M. O’SHAUGHNESsY, 


San Francisco, Calif.. Consulting Engineer. 
Nov. 4, 1932. 


National Public-Works Policy 


Sir—The nation, it appears, has 
turned to the construction industry as 
the most promising road to a revival of 
general trade. It also appears that our 
last hope is in the success of the Recon- 
struction Finance Corp. Everything 
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depends upon the success or failure oi 
this venture. But to what use are the 
funds available through the R.I.C. to 
be put? It would seem that a program 
of extensive public works would be 
most likely to offer immediate employ- 
ment to a large number of unemployed. 
There arises, however, the question of 
how long we can go on with public con- 
struction, the need of which in many 
cases was not felt until very recently. 
And how permanent a relief will such 
construction be? Another question, 
which, it seems to me, is paramount at 
this time is this: Is it wise to go on 
expanding our public works when it is 
more than likely that if we establish a 
planned national economy many of our 
American cities will be very materially 
altered, if not almost entirely abandoned ? 

We deplore the lack of a planned 
national economy, which would obviate 
reckless production and its consequent 
period of depression, and the headlong 
rush into a building campaign in many 
cities which will unquestionably have 
very little use for their improvements 
if the nation’s industries are put on an 
efficient operating basis, in accordance 
with a planned national economy. 

Would it not be well to decide, now 
and definitely, what course we are going 
to pursue? If we are going to have a 
planned national economy, should we 
not inaugurate it without further delay, 
so that there will be a minimum of 
waste due to the creation of extensive 
public works in cities that will have 
little or no use for them after their 
industries have been moved to more 
advantageous locations, where they will 
produce more economically the goods 
that are now produced uneconomically 
and with consequent great waste ? 

The day of the engineer is just dawn- 
ing. Is his work going to be slowed by 
the extra task of uprooting misplaced 
public works? Or are we going to let 
him plan now, so that he will not be 
hampered in the future by the work of 
clearing away structures and works for 
which there would be no lasting need ? 
Let us decide now—and plan. 


ALBERT M. LouHMAN. 
New Haven, Conn. 
Oct. 12, 1932. a 


Low-Heat Cement—Correction 


The Bureau of Reclamation brings to 
notice two errors in the article “Hoover 
Dam Cement Specifications Tentatively 
Formulated” (ENR, Nov. 10, 1932, p. 
558). Or p. 559, col. 3, next to last 
paragraph, in place of “tricalcium sili- 
cate (3CaO.Al,0,)” read “tricalcium 
silicate (3CaO.SiO,).” On p. 560, 
col. 3, next to last paragraph, in place 
of “and a calorimeter, both maintained 
at constant temperature,” read ‘‘and a 
calorimeter bath maintained at constant 
temperature.” Special attention is di- 
rected to the latter error as the sense 
of the passage concerned is completely 
altered. 
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The Wanderer’s Pli ght 


ROM the standpoint of work and relief, the army 

of roving unemployed laborers offers a serious prob- 
lem with the coming of winter. The nucleus of this 
homeless band of wanderers is that class of labor which 
serves construction during normal times, moving from 
job to joh and seldom deriving more than a precarious 
existence from its work. Today the construction laborer 
is in a desperate condition, especially as his ranks have 
been augmented by homeless workers from every other 
trade. Wherever he goes he finds that relief work is 
organized primarily for local residents alone. At best 
he receives a bowl of soup, a flop and orders to move on. 
With every community straining to take care of its own, 
relief for the homeless becomes a national problem. More 
attention must be given to the plight of the homeless 
laborer in our plans for relief and work. Today he is 
truly the forgotten man. 


Turning the Tables 


HEN times were good and prices were on the 

uptrend, public utilities sought to have their prop- 
erties valued for ratemaking purposes on the basis of the 
cost of reproducing the property at current prices of 
material and labor. In so doing they took over the 
“reproduction new” theory of valuation developed’ by 
those who in an earlier period of declining prices sought 
to deflate utility values by scaling down all their historical 
cost figures to the depressed prices of the time. The 
utilities acted unwisely when they adopted this theory, 
for in depression it is too destructive of prudently in- 
vested capital, while in times of high prices it brings un- 
justified return. The effecc will soon be all too apparent, 
for St. Paul has initiated a revaluation of the properties 
of the utilities serving that city, and this action is but the 
opening gurt of a campaign that promises to sweep the 
country. Having put themselves on record as favoring 
the reproduction new theory, the utilities will now find it 
difficult to keep millions of invested capital from being 
wiped off their books. 


Grade-Crossing Elimination de Luxe 


EDICATION of the new high-level viaduct from 

Jersey City to Newark signalizes completion of 
what unquestionably is the ranking highway structure of 
America. Figures of costs and tonnages of steel and 
concrete alone would give this new elevated road the 
leading position, but it has even stronger claim because 
it is a magnificent embodiment of the growing problem 
of bypass and distributing highways near centers of pop- 
ulation. Specifically, the new road is the outstanding 
example in America of the vertical bypass highway. 
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The normal manner of bypassing by a horizont:! 
around other traffic was impracticable; the roa r 
be lifted above or depressed below the level «/ ot}... 
traffic. For 13 miles its 50-ft. roadway, mostly « \; 
duct and in subway, passes through occupied |i)\| a), 
city streets, crosses railways and waterways. In «ich », 
undertaking design of structure was obviously 01: stay, 
ing, but adjustment and improvement of existi: 
roads to serve as traffic distributors called for piannin, 
of even greater complexity. Virtually the whole oa), 
highway system felt the effect of the new road on future 
planning. The completed enterprise therefore is not on) 
an expression of difficult individual design but—a; ¢ 
in some measure every bypass road—represents a1 infly. 
ential factor in highway-system development. 


Force of Habit 


ROM the record of steel-dam construction given o; 

another page it will be seen that all structures of this 
type were built within a short period of time, that there- 
after practice neglected the steel dam and returned 
wholly to concrete, masonry and earth construction, and 
that several steel dams have been in continuous service 
and have performed in completely satisfactory manner. 
Such a state of affairs, sometimes found also in other 
engineering fields, suggests that habit has more influence 
on engineering method than is altogether reasonable 
The service record of steel dams is proportionately as 
good as that of other types, if account is taken of the 
fact that the Hauser Lake Dam was destroyed by causes 
outside the structure—causes that would have been just 
as fatal to a solid or hollow dam built of another materia! 
The neglect of steel dams after that failure therefore 
suggests a tendency to follow precedent. Precedent is 
entitled to much respect, even more than it often receives; 
but when blind following of precedent replaces the 
thoughtful use of experience the result is not altogether 
satisfying and efficient. On the showing of fact the steel 
dam has a definite claim to consideration within thi 
range of sites and conditions to which it is adapted, ani 
in neglecting it during a quarter-century engineers ma 
have overlooked a legitimate opportunity for economy 


Reduced Cross-River Traffic 


NTERESTING figures showing the effect of the busi- 

ness depression upon toll roads are given in reports 
upon the traffic over the two Hudson River crossings at 
New York, the George Washington Bridge and the Hol- 
land Tunnel. Traffic through the Holland Tunnel for 
its fifth year fell off 8 per cent from last year’s figure 
of 12,680,000 vehicles, and about 15 per cent from 
what would have been’ expected had traffic increased 
normally. Traffic over the George Washington Bridge 
was about 35 per cent below the estimated total for the 
first year. Despite the decline in traffic, both structures 
have shown substantial earnings. A net of $2,600,000 
for the tunnel is reported, and figures for the first nine 
months of 1932 show that the bridge has earned a 
net income of more than one million dollars after pay- 
ment of operating charges and one million of interest 
on the funded debt. These figures, however, should 
serve to emphasize the need for conservatism in the 
use of estimated traffic figures in studies for bridges 
and tunnels. Traffic trends usually are assumed to have 


a uniform upward slope. That a business depression 
can send the curve downward sharply is now very appat- 
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ent. The curve of money requirement for a toll struc- 
ture should not, therefore, be so close to the estimated 
traffic curve as to make it possible for a business depres- 
sion to drop income below the outlay necessary to keep 
the structure solvent. 


Plant Planning 


IVISIBILITY of construction plant receives new 

expression in the operations at the Hetch Hetchy 
tunnel, as described in this issue, and in the recently 
completed concreting plant for the Madden Dam, to be 
covered next week. In the California work separation 
of plant parts was based on the requirement that the 
aggregate plant must be set up at three locations along 
the 21-mile tunnel. At the great dam for the Panama 
Canal the division was planned solely for purposes of 
salvage and re-use. The parts were so designed that any 
unit removed from the others would be by itself a com- 
plete producing plant. Thus, the mixing plant is designed 
for re-use as a commercial central mixing plant. Sim- 
ilarly, the gravel-washing and servicing plant can be 
installed at any other producing pit. With different 
purposes in mind the Hetch Hetchy and Madden plants 
have the common design thought of planned divisibility. 
This is not a novel thought to constructors, but thev 
have rarely carried it to the finality of purposeful 
planning. From the examples mentioned such planning 
appears entirely practicable; it may often be a valuable 
economy measure. 


Filter Bed Hydraulics 


VER SINCE filtration won an accepted place in 
water purification the hydraulic design of-filter beds 
has proceeded largely on an empirical basis. Especially 
has this been so with rapid filters, where the sand bed 
is stratified to a high degree and is hardly comparable 
with the homogeneous material whose hydraulic trans- 
mission capacity was studied during filtration’s early 
years. Sand has frequently been specified in terms of 
its effective size and uniformity coefficient without any 
true knowledge of what a variation in these indexes 
might do to filter performance. Indeed, controversy has 
been active over the relative merits of high and low 
values of effective size. It has been apparent that more 
basic knowledge is needed on the hydraulics of filter beds. 
An important contribution to the science of water 
treatment has been made by the Detroit experimenters 
whose work is reported in this issue. From their studies 
they have derived an expression for the friction loss 
occasioned by the passage of clear water through a bed 
of graded sand. It is true that filters do not deal with 
clear water, but a thorough knowledge of simple filter 
hydraulics necessarily precedes any study of the effects 
of coagulated turbidity. The expression now derived, 
moreover, is of value in enabling the designer to deter- 
mine with a high degree of accuracy the initial loss of 
head through the sand bed. Further, to the extent that 
hydraulic behavior during a filter run is related to the 
initial loss, the effects of variations in grain size become 
subject to rational prediction. 

It is reasonable to expect that the numerical values 
ot the various coefficients in the formula may be revised 
in the light of future work by other experimenters, but 
the worth of the present work lies deeper than the num- 
bers contained in the formula. Its most important aspect 
is the demonstration it gives that each stratum of the 


bed must be considered when studying the hydraulic 
properties, of the bed as a whole, for each stratum is 
shown to contribute to the total loss in proportion to its 
depth and inversely as the 1.89th power of its grain size. 
Thus, effective size is found to be unsatisfactory as a 
general criterion of hydraulic behavior, as its use in con- 
nection with a stratified filter, for which it was not de- 
signed, requires that the loss of head be controlled by the 
size of the grain that lies at one-tenth the depth of the 
bed. In other words, it is necessary to assume either that 
variations in grain size in the higher and lower strata are 
of no consequence in determining hydraulic properties, 
or that such variations compensate for each other with 
the gradings commonly found in sands suitable for filter 
use. The Detroit tests show that neither of these as- 
sumptions is valid; sands of the same effective size may 
differ greatly in hydraulic behavior. Inclusion of all the 
size fractions thereby becomes imperative in drafting 
specifications for the purchase of filter sand. The pres- 
ent work is another step forward in putting filter 
design on a rational basis. 


Late and Strange 


N ASTONISHING piece of redefining was done by 
the legal staff of the Reconstruction Finance Cor- 
poration when it declared, two weeks ago, that benefit 
assessments are not benefit assessments but are taxes. 
As is well known, taxes are uniformly distributed levies 
by government bodies to pay for general government cost 
and other services and structures of general public use- 
fulness, while benefit assessments are specially allocated 
charges in reimbursement of the construction cost of 
local improvements. 

Such reimbursement of the cost of a project by col- 
lecting part of the benefits which the improvement cre- 
ates is an old and well-known device in carrying out im- 
provements that affect a group of properties, and to the 
common man’s understanding it is about as far removed 
from taxation as well can be. But the R.F.C. lawyers 
with legal finesse not only found a way to look upon bene- 
fit assessments as taxes but quite gratuitously denounced 
them as “possibly the most obnoxious form of taxes.” 

Benefit assessments were not regarded as taxes by the 
R.F.C., and were not considered obnoxious when the 
corporation approved loans to irrigation and reclamation 
projects that depend on such assessments for their 
returns. As no word has been received to indicate 
that these approvals may be revoked, it is possible 
that the directors do not see eye to eye with their legal 
subordinates. Nevertheless the legal finding is harmful, 
since it wil further unsettle and obstruct prospective loan 
applications for self-liquidating projects. 

But an even worse feature of the decision is the unac- 
countable delay in promulgating it. A decision, right or 
wrong, was needed early in August if quick action was to 
be secured in creating employment through the Relief 
Act. When the act was passed, four months ago, the 
eligibility of benefit assessments was known to be among 
the points requiring immediate interpretation to permit 
applications to go forward. The corporation neverthe- 
less managed to leave this simple question undecided for 
three and a half months. Through such delay ir the 
many questions with which the Relief Act confronted 
city, state and county authorities the country over, the 
R.F.C. has made the act an utter failure in relieving the 
hardships of unemployment this winter. 
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Vehicle Limitations 
Recommended by 
Highway Officials 


ESTRICTIONS of gross’. weight, 

dimensions and speed of vehicles oper- 
ating on the highways were recommended 
at the recent meeting of the American 
Association of State Highway Officials. 
The recommended limits are as follows: 


Width—No vehicle shall exceed a total 
outside width, including any load thereon, 
by 8 ft. except vehicles now in operation 
which, by reason of the substitution of 
pneumatic tires for other types of tires, 
exceed the above limit. 


Height—No vehicle unladen or with load 
shall exceed a height of 12 ft. 6 in. 


Length—No vehicle shall exceed a length 
of 35 ft. extreme over-all dimension, inclu- 
sive of front and rear bumpers. Combi- 
nations of vehicles shall consist of not 
more than two units and, when so combined, 
shall not exceed a total length of 45 ft. 
The truck tractor and semi-trailer shall be 
construed to be one vehicle for the purpose 
of determining lengths. For occasional 
movements of materials or objects of di- 
mensions which exceed the limits herein 
provided, a special permit shall be required. 


Speed—No motor vehicle shall be un- 
necessarily driven at such a slow speed 
as to impede or block the normal and 
reasonable movement of traffic except when 
reduced speed is necessary for safe oper- 
ation or when a vehicle or a combination 
of vehicles is necessarily or in compliance 
with law proceeding at reduced speed. No 
bus or truck shall be operated at a speed 
greater than 45 miles per hour. Passenger 
automobiles may be operated at such speeds 
as shall be consistent at all times with 
safety and the proper use of the roads. 
Vehicles equipped with solid-rubber or 
cushion tires shall be operated at a speed 
not in excess of 10 miles per hour. 


Azle Load—The wheels of all vehicles, 
including trailers, except those operated at 
10 miles per hour or less, shall be equipped 
with pneumatic tires. No wheel a d 
with high-pressure, pneumatic, solid-rubber 
or cushion tires, shall corte a load in excess 
of 8,000 Ib., or any axle load in excess of 
16,000 Ib. Research indicates that low- 
pressure pneumatic tires can carry 9,000 Ib. 
per wheel without increasing pavement 
slab stresses. An axle load shall be defined 
as the total load on all wheels whose cen- 
ters may be included between two parallel 
transverse vertical planes 40 in. apart. 

These limitations are recommended for 
all main rural and intercity roads, but 
should not be construed as inhibiting heav- 
ier axle loads. in metropolitan areas if any 
state desires. 

These weight specifications for wheel and 
axle loads may be restricted by the state 
highway department for a reasonable period 
where road subgrades are materially weak- 
ened from thawing after deep frost or from 
a continued saturated condition of the soil. 


Gross Weights—Subject to the limitation 
imposed by the recommended axle loads 
no vehicle shall be operated whose total 
gross weight, with load, exceeds that given 
by the formula W = c(L + 40) where 

W = total gross weight, with load, in 

pounds 

ec = a coefficient to be determined by the 

individual states 

L =the distance between the first and 

last axles of a vehicle or combi- 
nation of vehicles, in feet. 

A value of 700 is recommended for c as 
the lowest which should be imposed but this 
should not be construed as _ inhibiting 
greater values. 


Notr—This gross weight. recommendation 
is particularly applicable to bridges since 
axle loads and length limitations are deter- 
minative in their practical application. 


High Flood in Chagres River 
Delays Work on Madden Dam 


Work on Madden Dam on the Chagres 
River in the Panama Canal Zone is re- 
ported to have been interferred with by the 
flooding of the cofferdam in the south side 
of the river channel. An unusually heavy 
rainfall resulted in a flood in the river 
estimated at 200,000 sec.-ft. on Nov. 28. 
Traffic through the Panama Canal was 
stopped during the day and 13 of the 14 
floodgates in Gatun Dam were opened. 

A recent report from A. J. Ackerman, 
chief engineer for the contractors on the 
dam, the W. E. Callahan Construction Co., 
and Peterson, Shirley & Gunther, stated 
that despite the coming of the rainy season 
work on the dam was progressing satis- 
factorily. Mr. Ackerman stated that the 
river cofferdam was designed to protect 
the work from all floods up to 50,000 sec.-ft. 

On Nov. 8 of last year a somewhat 
similar flood occurred. At that time the 
maximum flow reached 250,000 sec.-ft. 
That flood was estimated to be somewhat 
worse than the one of Oct. 23-24, 1923. 


- ——eSo——— 
Wilmette Water Works Project 
Held up by Injunction Petition 


A petition asking for an injunction to 
restrain the Village of Wilmette, Ill., from 
proceeding with the construction of its 
6-m.g.d. water works was filed in the Cook 
County circuit court Nov. 21. Awards were 
made Nov. 19, as noted in ENR, Nov. 24, 
p. 632, but contracts had not yet been 
executed. The R.F.C. has agreed to bid 
on the bonds of the village. 

Shawnee Country Club, with a “Gold 
Coast” membership of 800 occupying a 
$500,000 club house opposite the site of the 
proposed plant, filed the petition. Allega- 
tions are that the site for the water works 
was recently rezoned for “public utility” pur- 
poses illegally, that the rezoning is an “un- 
reasonable and arbitrary exercise of police 
power” and that it “bears no substantial 
or reasonable relation to the public health, 
safety, morals or general welfare.” Some 
of the activities of the water works which 
the club claims will damage its property 
are the following: That the diesel and oil- 
burning engines (none of which are in- 
cluded in the award made Nov. 19) will 
create dirt, smoke and soot nuisance, pre- 
venting the club from serving meals out 
of doors on one of its verandas. That 
trucks delivering supplies and carrying off 
refuse and workmen parking cars im the 
vicinity will block traffic impairing the 
accessibility to the club. That the trucks 
will be noisy and create vibrations. That 
the plant will shut off a view of the lake 
from the club and destroy a portion of the 
bathing beach. 

The question at issue relates almost 
entirely to the right of the village to utilize 
a piece of lake front property purchased in 
1900 for public use and subsequently used 
for park and bathing beach along with 
adjacent riparian property acquired by a 
park board. 
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NEWS OF THE WEEK 


Loan of $965,000 
For Four Projects 
Made by R. F. C. 


OANS of $965,000 for self-liquidating 

projects were approved by the directors 

of the Reconstruction Finance Corporation 
on Nov. 23. The principal amount 

thorized was a loan of $600,000 to uy 

Tampa-Clearwater Bridge Co. of Tampa 


Fla., for the construction of a toll bridge 
to connect Tampa and Clearwater. The 
R.F.C. will take 6 per cent notes of th: 
company maturing serially in from two to 
ten years. The distance across the ba) 
from Tampa to Clearwater is about 9 mile. 
Of this, 3,500 ft. will be viaduct and tly 
remainder a causeway, the causeway re- 
quiring 5,000,000 cu.yd. of filling and 31,- 
000 cu.yd. of lime rock protection. The 
viaduct will be of reinforced concret: 
creosoted timber. 

A loan of $250,000 to Drainage District 
No. 7, Marked Tree, Ark., at 54 per cent 
interest, will be made by the R.F.C 
the completion of a project now about 35 
per cent completed. It consists of levees 
for a floodway from the southern end oi 
Lake Francis to the southern limit of the 
district, also for an auxiliary floodway 
The other two loans approved by thx 
R.F.C. were $35,000 through the purchase 
of bonds of the Kenton County (Kentucky) 
Water District No. 1 on a 54 per cent in- 
terest basis for the construction of a 6((),- 
000 gal. capacity storage reservoir and for 
water main construction; and to the town 
ship of Denville, N. J., through the pur- 
chase of $80,000 6 per cent 6-year bonds 
for the enlargement of the township's 
waterworks. 


Pending Applications 


The Richmond-Hopewell Bridge Co. of 
Virginia plans to apply to the R.F.C. for 
a toan of $50,000 for the construction of 
a toll bridge across the James River near 
Dutch Gap. The Federal Bridge Co. oi 
Washington, D. C., is the engineer. 

Application for loan to finance the con- 
struction of a $3,000,000 bridge to connect 
Tacoma, Wash., with the Olympic Penin- 
sula is to be made by the holders of the 
state franchise to construct such a bride. 
Elbert H. Chandler, Tacoma, is reported 
to be backing the project. 

The state of Wyoming has objected to 
a proposal of the Laramie Poudre Irrica- 
tion Co. to borrow $900,000 from the 
R.F.C. for the enlargement and expansion 
of its irrigation system in the Larami 
River valley of Colorado. 

A new obstacle to the proposed $28,()()\),- 
000 loan from the R.F.C. to the city ot 
Detroit, sought as a means of expediting 
five important street widenings, has deve!- 
oped in that the gasoline and weight tax 
receipts, offered as collateral, already have 
been pledged in connection with wel!ire 
relief loans. 

The City of Richmond, Ky., has been 
denied a $40,000 loan for repairing and 
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extending the city owned gas system. The 
city sought to have R.F.C. purchase $40,- 
000 worth of water revenue bonds, issued 
when water and gas plants were purchased 
from the Union Water Works Company's 
bond holders committee, but which were 
not sold. The issue was $460,000, but 

70,000 of the bonds were not needed at 
that time. 

The first money actually advanced by 
the Reconstruction Finance Corp. for self- 
liquidating projects, in the amount of 
$360,000, has gone to the Middle Rio 
Grande Conservancy District. This is part 
of a loan of $5,784,000 authorized some 
time ago. 


a 
Colorado River Board 


Makes Final Report 


The Colorado River Board, appointed in 
July, 1928, by the Secretary of the Interior 
under authorization of Congress, made its 
final report on the Hoover Dam project 
on Nov. 19 and was thereupon disbanded 
by the Secretary. As originally appointed, 
the board consisted of Major Gen. William 
L. Sibert (retired), chairman, Daniel W. 
Mead, Charles T. Berkey, Warren J. 
Mead, and Robert Ridgway. Major Gen- 
eral Sibert recently resigned from the 
board, and Prof. D. W. Mead acted as 
chairman of the board at its final meet- 
ing, held in Denver during November. 

The final report of the board gives its 
approval to the work being carried on by 
the engineers of the Bureau of Reclama- 
tion in developing the detailed designs for 
Hoover Dam. The maximum section of 
the dam shown in the contract drawings is 
approved by the board as well as the minor 
changes made in other details of the dam 
as the result of intensive studies of the 
design carried on in the Denver office of 
the bureau. The changes result in a 
thickening at the abutments. 

The board directs attention to the evi- 
dence of unusual soundness of the canyon 
walls produced by the excavation work 
which has been carried out, especially the 
work in the four diversion tunnels. This 
evidence resulted in the boards reaffirma- 
tion of its entire confidence in the rock and 
a recommendation that a minimum amount 
of excavation work be done in the prepara- 
tion of the abutments. The board cau- 
tioned against heavy blasting in that work. 

The work so far carried out in the river 
bed indicates that there also conditions 
superior to those anticipated will be en- 
countered. The material is well graded 
and of relatively low permeability indicat- 
ing that no unusual difficulties may be ex- 
pected from that source in excavating for 
the foundations. 

Extensive grouting and protective work 
in excavating for the spillways is recom- 
mended as the rock there encountered is 
not as sound as elsewhere. Similarly, pro- 
tective work may be needed at the outlet 
of tunnel No. 1 on the Nevada side. The 
erosive effect of the river during diversion 
at this point will, according to the board, 
serve as a measure of the protection needed. 

The board recommends that the tunnel 
which the contractor has driven beneath 
the floor of the gorge to serve as a drain- 
age tunnel during construction be con- 
tinued across the river and permanently 
maintained for observation of conditions 
under the dam, especially for studies of 


stress in the underlying rock after the dam 
is built. 


Handling of Loan Applications 
Expedited by R.F.C. 


To expedite the handling of self-liquidat- 
ing applications a special board has been 
set up on which are representatives of the 
engineering, legal and financial divisions 
of the Reconstruction Finance Corporation. 
As applications are received they come to 
this board for a preliminary examination. 
In this way it is possible to request at once 
any additional information needed of a 
legal, financial or engineering character. 

Formerly an application was referred 
first to the engineers. After it had been 
studied from an engineering standpoint it 
then was referred to the lawyers. It fre- 
quently was found that more information 
had to be sought on the legal end. This 
meant delay until that information was at 
hand. Under the present arrangement a 
material saving in time is expected and the 
time of the principal engineers, lawyers 
and financial experts reserved for the con- 
sideratoin of completed applications, 

It is regarded as a foregone conclusion 
that the Reconstruction Finance Corpora- 
tion Act will be amended in important par- 
ticulars at the forthcoming session of Con- 


THREE-MILE VIADUCT NEAR 


The high-level viaduct which the New 
Jersey state highway department has been 
building over the Newark meadows, the 
Hackensack and Passaic rivers, during the 
past three years was opened to traffic on 
Nov. 24. This three-mile structure is the 
principal element remaining in the state 
highway department's program for improv- 
ing the approaches to the Holland Tunnel 
for highway traffic to New York from 
the South and West. Before the work 
was started traffic had to pass through the 
congested centers of Elizabeth -or Newark 
and frequently was completely stopped for 
long periods by opening of the draw 
spans over the Hackensack and Passaic 
rivers. 

From the outskirts of Elizabeth to the 
west portal of the Holland Tunnel, a dis- 
tance of about 13 miles, the new highway 
passes over all railway yards and most of 
the major highway or street crossings, 
nearly five miles being on viaducts having 
a minimum roadway width of 50 ft. The 
section just opened rises tc clear the 
navigable channels of the Hackensack and 
Passaic rivers by 135 ft., thus avoiding the 
use of draw spans. At its eastern end the 
newly-opened viaduct connects with a de- 
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gress. An important amendment that will 
be brought forward is one which will define 
“full and adequate security.” The idea 
of this amendment will be to liberalize the 
present interpretation of that requirement 
of the law. Other amendments will pro 
pose that loans be made under certain con 
ditions to industry and to facilitate export 
trade. 

Officials of the corporation are encour 
aged by the cooperation that has been 
pledged by the American Municipal Asso- 
ciation. There is a feeling that if munic 
ipal officials will cooperate actively that a 
large aggregate of employment-producing 
money could be loaned in small amounts to 
a great many communities for improvement 
and extension of their water supply. <A 
loan of that character can be approved 
without delay. 

At the offices of the corporation it is 
explained that no prejudice exists there 
against revenue bonds. The directors be- 
lieve that Congress meant what it said in 
the law about adequate security. This has 
not excluded revenue bonds where they 
really provide adequate security. Neces- 
sarily purchase of such bonds requires a 
more careful study than those backed by 
the full faith and credit of the community. 


NEWARK OPENED TO HIGHWAY TRAFFIC 


pressed roadway passing under Jersey City 
Heights which in turn connects with a 
viaduct over the railroad yards between the 
heights and the tunnel portals. 

Except for some minor details yet to be 
completed, the opening of the viaduct 
over the meadows completes the highway 
department program for carrying traffic 
from U. S. Route 1 past the congested 
centers in the metropolitan district. There 
remains yet to be completed a_ viaduct 
across Weequahic Park between Flizabeth 
and Newark to open the new traffic route 
to traffic to and from points in central and 
western Pennsylvania. 

Construction of the new viaduct has 
been carried out under the direction of 
J. L. Bauer, state highway engineer, M. 
Goodkind, bridge engineer, F. Johannes- 
son, designing engineer, and H. W. Hud- 
son, engineer in charge of construction. 
The structure cost about $20,000,000. 

The accompanying photograph of the 
viaduct was taken during the opening 
ceremony. In the background is the Hack- 
ensack River crossing. An air view show- 
ing the relation of the viaduct to the area 
west of the Holland Tunnel was published 
in the issue of Oct. 27, p. $11. 
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San Francisco Voters Pass 
and Reject Important Measures 


Voters of San Francisco approved an 
ordinance at the November election which 
will go a long way toward improving the 
complicated problem of municipal garbage 
disposal. At the same time they defeated 
a proposed charter amendment which would 
have provided for issuing $5,000,000 of 
revenue bonds by the water department 
for much needed improvements in the 
system. 

By vote of 102,436 to 36,197, the 1927 
ordinance covering refuse collection and 
disposal was amended and replaced by an 
ordinance which includes the following 
principal points : 

(1) The term “refuse,” which according 
to the old ordinance applied to waste mate- 
rial from dwellings and apartments, was 
extended to cover discarded materials from 
stores, business houses and other establish- 
ments. 


(2) The new ordinance authorizes the 
disposal of all waste and refuse including 
that having commercial value, and pro- 
vides that if not disposed of by the pro- 
ducer it may be delivered to refuse col- 
lectors and they are required to receive 
and remove such material. At present eat- 
ing establishments dispose of table refuse 
for hog-feeding because of its commercial 
value. The ordinance is designed to obvi- 
ate the problem which might result in a 
future change im the value of this class of 
garbage, obligating refuse collectors to pro- 
vide for its removal. 

(3) The 1927 ordinance required refuse 
to be disposed of at the municipal incinera- 
tor (recently closed by court injunction) 
and provided a maximum charge of $1 
per ton. The new ordinance increases this 
maximum rate to $1.50 per ton. 


(4) Dumping at sea as a means of refuse 
disposal is prohibited by the new ordinance. 


(5) Rates for collection are to remain 
unchanged, but the supervisors are per- 
mitted each year by a two-thirds vote to 
revise the rates, provided that there shall 
be no increase. The new ordinance re- 
quires the printing of the rate schedule on 
receipts. 

Among the improvements made in the 
refuse and garbage disposal problem of 
San Francisco by the new ordinance the 
most important is the increase in the rate 
for incineration. All plans for incineration 
in the past have been definitely blocked by 
the dollar-a-ton limit for this operation. 
Under the new ordinance incineration be- 
comes a definite possibility. 

Since the closing down of the old incin- 
erator by court action several weeks ago, 
the city garbage is being disposed of by 
fill-and-cover on low tide-flat areas. This 
method is considered only a temporary 
expedient, as plans for incineration have 
been definitely proposed for several years. 

The proposed charter amendment to 
approve revenue bonds for improvements 
in the water system was defeated by a 
vote of about 65,500 to 88,000. The amend- 
ment would have authorized the borrowing 
of $5,000,000 (maximum) by the water 
department, with the authority of the super- 
visors, for extensions, repairs and recon- 
struction. The defeat of this measure leaves 
serious problems to be solved by the Munic- 
ipal Water Department in the maintaining 
and providing of the necessary improve- 
ments to the system. 


Cement Makers 
Foresee Prospects 


of Better Business 


ANUFACTURERS of portland 
cement from all over the country 
met in Chicago late in November for the 
Thirtieth Anniversary meeting of the Port- 
land Cement Association. Members pres- 
ent expressed hopefulness that in 1933 con- 
struction in several fields would be mate- 
rially advanced over recent low levels. 
Particular attention was given at the meet- 
ing to the rapidly developing market for 
cement in the field of sewage treatment, 
low-cost concrete pavement and low-cost 
fireproof homes. 
Extension of sanitary services was cov- 
ered by H. C. Delzell, sanitary engineer of 
the association, who said: “A recent na- 





Charles F. Conn 
Chairman of P.C.A. Board 


tion-wide survey shows that there are more 
than 5,000 cities and towns of 1,000 or 
over that have no sewage treatment plants. 
Mr. Delzell pointed out that there are 43 
states whose legislatures meet in regular 
session in January, 1933. Because of the 
self-liquidating provisions in the Emer- 
gency Relief and Construction Act, munici- 
palities in most of these states cannot 
qualify for federal loans. Mr. Delzell 
added that a large number of states are 
planning to change their laws so that their 
municipalities may take advantage of fed- 
eral assistance. 

J. R. Fairman, manager of the associa- 
tion’s eastern offices, presented a paper on 
low cost pavements which called attention 
to ways in which concrete may enter more 
importantly into purely local roads. He 
reported on several experimental stretches 
of cement-bound macadam pavements built 
during the year. In these stretches, Mr. 
Fairman pointed out that methods of place- 
ment were being worked out which indi- 
cated that cement-bound macadam would 
soon deserve a place in road building along 
with its older brother, the single track con- 
crete pavement, of which there are some 
3,000 miles in use. Mr. Fairman stated 
that cost figures compiled in the experi- 
ments showed that cement bound macadam 
would be in large demand on lightly 
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traveled roads. Mr. Fairman’s pay. - and 
the ensuing discussion: also gave < 
ation to concrete of reduced thick: 
roads that carry a small volume oj 

That cement will play a leading 
home building of the future, was « 
by W. D. M. Allan, manager of t! cs 
ciation’s cement products bureau.  \f{;. 
Allan asserted that there was a 
trend toward the construction of fi 
homes and that this movement w: 
aided by the recognition lending a 
are now giving fireproof homes as avainst 
combustible homes. Mr. Allan sai that 
lending agencies are now showing a \ 
ness to give larger loans if the home js 
be of fireproof construction. The 
increase in original costs are compe: 
for by the savings in maintenance, \{r. 
Allan explained. He stated further that 
contractors who specialize in fireproof 
homes can now build them for. as lit:|; 
five to seven per cent more than the cost 
of combustible homes. 

The convention was presided over by 
E. J. Mehren, president. Wm. M. Kinney, 
vice-president and general manager, ce- 
livered a paper which covered trends in 
highway financing. F. R. McMillan, direc- 
tor of research, spoke on the future of 
vibrated concrete. 

The Thirtieth Anniversary of the asso- 
ciation was commemorated at a special din- 
ner at which: Robert W. Lesley, a founder 
of the association and its first president, 
was a guest of honor. Because of its or- 
ganization in 1902, the Portland Cement 
Association ranks as one of the oldest trade 
associations in the country. 

Charles F. Conn, president of the Giant 
Portland Cement Co. of Philadelphia, was 
elected chairman of the board of directors. 
Mr. Conn was born in Concord, N. H., in 
1865 and graduated from the civil engi- 
neering department of Dartmouth College 
in 1887. From 1887 to 1901 he was with 
the New Haven R.R. In 1901 he went to 
Westinghouse, Church, Kerr & Co. for the 
construction of the Lackawanna & Wyo- 
ming Valley R.R. and’ upon completion of 
that project he remained with the railroad 
until 1913 as vice-president and general 
manager. 

In 1913 Mr. Conn entered the cement 
industry as president of the Grant Cement 
Co., a company resulting from the reor- 
ganization of the American Cement Co. 
and the Norfolk Portland Cement Co. At 
the present time he also is chairman of 
the board of the National Building Units 
Corp. 

= fe 


Exhibition of Bridge Designs 


An exhibition of bridge designs will be 
held at the galleries of the Architectural 
League of New York, 115 East 40th St. 
from Dec. 2 to 30. This exhibition will 
include a group of photographs from the 
extensive collection of Wilbur Watson of 
Cleveland, illustrating the development of 
bridges from ancient to modern times. The 
exhibit will also include modern works of 
Lindenthal; Modjeski; Ammann; Stein- 
man; Gehron; McKim, Mead & White; 
Westchester County Park Commission; 
and others. This exhibition should be ot 
interest not only to engineers but also to 
the public, as it illustrates the noticeable 
improvement which has been made in bridge 
design during recent years, part of which 
can be attributed to the collaboration 0! 
engineers and architects. 
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pids Called for First Bonds 
for Los Angeles Aqueduct 


Advertisement for bids on the first block 
of Colorado River aqueduct bonds to be 
offered for sale was to be authorized Nov. 
% by the board of directors of the Metro- 
vwlitan Water District of Southern Cali- 
fornia. It was indicated by the board 
that the first block to be advertised would 
be in the amount of $2,016,000, regarded 
3s sufficient to finance the first stages of 
construction of the proposed aqueduct. The 
Reconstruction Finance Corporation has 
pledged itself to bid on Colorado River 
aqueduct bonds up to the sum of $40,000,000. 

Decision to advertise the bonds was made 
by the district board following the approval 
by the board of a contract with the city 
of Pasadena, Calif., for the purchase of 
the Pine Canyon dam and reservoir, now 
under construction by the city. Members 
of the Pasadena city board of directors 
were to approve the contract formally on 
Nov. 25. The city will complete construc- 
tion of tne dam and reservoir, at an esti- 
mated cost of $6,500,000, and the district 
will take it over for storage of Colorado 
River water in connection with the aque- 
duct project. At the time of transfer of 
ownership of the dam, the district will 
credit the city of Pasadena, a member of 
the district, with the amount of the pur- 
chase price to apply against the city’s share 
of the Colorado River aqueduct project 
cost. 


rd 
SOCIETY CALENDAR 


AMERICAN INSTITUTE OF STEHRL CON- 
STRUCTION, Detroit, Mich., Jam. 16-18. 
AMERICAN ROAD BUILDERS ASSOCT- 
ATION, annual convention and road 

show, Detroit, Mich., Jan. 16-20. 

AMERICAN SOCIETY OF CIVIL ENGI- 
NEDRS annual meeting, New York, N. Y., 
Jan. 18-21, 

AMERICAN 
ENGINEERS, annual meeting, 
Mich., Jan. 16-20. 

AMERICAN TOLL BRIDGP ASSOCTA- 
TION, annual meeting, Camden, N. J., 
Jan. 16-17, 

ASPHALT INSTITUTE, Asphalt Paving 
Conference, New Orleans, La., Dec. 5-9. 
ASSOCIATBD GENBRAL CONTRACTORS 
OF AMERICA, annual convention, De- 

troit, Mich., Jan. 16-18. 

HIGHWAY RESEARCH BOARD, National 
as Council, Washington, D. C., 


SOCIETY OF MUNICIPAL 
Detroit, 


HIGHWAY AND BUILDING CONGRESS 
participated in by twenty ne -:ional engi- 
neering societies and trade associations, 
Detroit, Mich., Jan. 16-20. 


INTERNATIONAL ASSOCIATION OF 
PUBLIC WORKS OFFICIALS, Detroit, 
Mich., Jan. 16-18. 


ENGINEERING INSTITUTE OF CANADA, 
annual meeting, Ottawa, Ont., Feb. 7-8. 


NATIONAL CRUSHED STONE ‘ASSOCI- 
toa am meeting, Detroit, Mich., 
an. 16-18. 


NATIONAL PAVING BRICK ASSOCTA- 
ts — meeting, Detroit, Mich., 
an. (-138, 


NATIONAL READY MIXED CONCRETE 
ASSOCIATION, annual meeting, Detroit, 
Mich., Jan. 18. 


NATIONAL SAND & GRAVEL ASSOCI- 
fae ee meeting, Detroit, Mich., 
an. 17-18, 


PORTLAND CEMENT ASSOCIATION, 
Detroit, Mich., Jan. 16-18. 


THE TEXAS WATER WORKS SHORT 
SCHOOL will hoid its fifteenth annual 
Session at Temple, Texas, Jan. 16-18. The 
School is carri out under the auspices 
of the Texas Department of Health and 


Texas Section uthwest Water Works 
Association, 4 


Henry Pickering Walcott Dies, 
Pioneer in Sanitary Engineering 


Henry Pickering Walcott, former chair- 
man of the Massachusetts State Board of 
Health and of the Metropolitan Water 
Board and the active leader in many other 
public services, died at his home in Cam- 
bridge on Nov. 11 in his 94th year. He 
was born at Hopkinton im 1838, graduated 
from Harvard in 1858 and after taking a 
medical degree he entered the Army in 
1861. Following the Civil War he was 
for a number of years a practicing physi- 
cian at Cambridge. 

Dr. Walcott entered the public service 
in 1881 becoming health officer of the State 
Board of Health, Lunacy and Charity where 
he continued until 1885. In 1886 he was 
appointed chairman of the State Board 
of Health which had been newly estab- 
lished as a separate department by the 
legislature of that year. 

Realizing the importance of scientific 
and practical knowledge in dealing with 
problems confronting the board, an engi- 
neering department was at once established 
with the late Frederick P. Stearns as chief 
engineer, supplemented by a chemical de- 
partment under the direction of Thomas 
M. Drown, later president of Lehigh Uni- 
versity, and a biological department under 
the direction of William T. Sedgwick. An 
experiment station was established at Law- 
rence to study in a practical way methods 
for the purification of sewage and water 
the work at which was begun under the 
direction of Hiram: F. Mills, a member of 
the board, with the late Allan Hazen, who 
was first chief chemist, and George W. 
Fuller as chief biologist. 

Under Dr. Walcott’s leadership plans 
for a system of metropolitan sewerage, 
prepared under the direction of the board, 
were adopted by the legislature in 1889. 

In 1893 Dr. Walcott was chairman of 
a committee of the State Board of Health 
assisted by the late F. P. Stearns as 
chief engineer which devised the plan for 
a Metropolitan Water Supply for. the City 
of Boston and its suburbs. Dr. Walcott 
was appointed a member of the Metro- 
politan Water Board established to carry 
out this work which included the con- 
struction of the Wachusset Reservoir. 

He early became interested in the ques- 
tion of improving the condition of the 
Charles River estuary which lay in the 
center of the Metropolitan District and 
was affected by the tides for a distance 
of ten miles above its mouth. A joint 
board, of which Dr. Walcott was chair- 
man, prepared a plan for the construction 
of a dam near the mouth of the river to 
hold the water at a constant level a little 
below high tide. 

After 28 years as chairman of the State 
Board of Health Dr. Walcott declined a 
further appointment, but upon his retire- 
ment in 1914 he was appointed chairman 
of the Metropolitan Water and Sewerage 
board and continued to serve in that capac- 
ity until the board was abolished in 1919. 

In the meantime an additional water 
supply fos the Metropolitan District became 
necessary and the legislature directed an 
investigation for an additional supply by 
the State Department of Health and the 
Metropolitan Water and Sewerage board 
which was begun under the direction of a 
committee of which Dr. Walcott was chair- 
man and which he continued to serve as 
an adviser after retirement from the 
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Metropolitan Water and Sewerage board. 
This project is now being carried out in 
accordance with plans envisaged by him 
at the time the original Metropolitan 
Water supply system was adopted in 1895. 

Beside the service rendered to the State 
3oard of Health and the Metropolitan 
Water and Sewerage board Dr. Walcott 
was the active leader in many services for 
the improvement of public health and wel- 
fare. He secured the cooperation of Har- 
vard University in the free production and 
distribution of diptheria antitoxin begun 
in 1895 which lead as the result of his 
insistence to the adoption of this service 
by the state. 

aes 


Personal Notes 


Joun A. ADAMS, junior engineer, U. S. 
District Engineer Office, Louisville, Ky., 
has been promoted to assistant engineer in 
charge of lock and dam design and trans- 
ferred to Chattanooga, Tenn. 


W. D. SHannow, Pacific Coast general 
superintendent and Northwestern manager 
for the Stone & Webster Engineering 
Corp. of Boston, has severed his connection 
with that organization and has entered into 
private practice under the name of Shan- 
non Engineering Co. with headquarters at 
Seattle, Wash. Associated with Mr. Shan- 
non are four former Stone & Webster men, 
W. L. RicHarpson, structural engineer; 
W. K. SaAwnpers, mechanical engineer; 
O. P. Ser, structural engineer, and O. A. 
DEMUTH, electrical engineer. Mr. Shan- 
non recently was named as one of the local 
engineering advisers to the Reconstruction 
Finance Corporation. 


—- ~ —e%e——— 


Obituary 


Grorce W. Wuyrtp, for many years an 
engineer on the United States Geological 
Surveys, died in Denver, Nov. 24, age 72 
years. 


Seasury S. Govutp, vice-president and 
secretary, Goulds Pumps, Inc., Seneca 
Falls, N. Y., died at his home there on 
Nov. 25, age 45. 


P. L. Lecuner, formerly head of the 
Western Construction Co., died at Los 
Angeles, Calif., on Nov. 26, age 60 years. 
Mr. Lechner was a native of Buffalo, N. Y., 
going to the Pacific Coast following the 
earthquake in San Francisco to take up 
construction work there. 


CHarRLES ANDREWS Barton, civil engi- 
neer and chief land inspector for the Pru- 
dential Life Insurance Co., died at his 
home in Memphis, Tenn., Nov. 23, age 67. 
Mr. Barton was a graduate of Vanderbilt 
University and for many years was asso- 
ciated with T. L. Dabney on flood preven- 
tion work on the Mississippi River. 


Rosert S. Rockwoop, dean of the engi- 
neering school at the University of New 
Mexico from 1929 to 1931, died at AI- 
buquerque, N. M., on Nov. 23, age 5() 
years. Professor Rockwood was a grad- 
uate of Denison University and received 
his master’s degree from the University of 
Michigan. 
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City Planning Course Expanded 


In recognition of the constantly growing 
interest in governmental problems in the 
Philadelphia metropolitan area, the Uni- 
versity of Pennsylvania has expanded its 
graduate course in city government. Spe- 
cial attention will be given to methods of 
obtaining cooperation in a metropolitan 
district where essential public services over- 
lap governmental boundaries. Development 
of transportation by rail, highways, and 
air; methods c{ expediting and controlling 
highway traffic; water supply and sanita- 
tion; parks and recreational facilities; zon- 
ing, housing and regulation of public util- 
ities will be studied. Methods of financing 
public works programs, budgeting, city- 
state financial relations and reorganization 
of local government also will be dealt with. 


és on 
Allotment of $1,670,000 Made 
for River and Harbor Work 


An allotment of $1,670,000 from the 
funds for river and harbor work provided 
in the Emergency Relief and Construction 
Act of 1932 was approved by the Secretary 
of War on Nov. 25. The money is dis- 
tributed as follows: construction of lock 
and dam No. 1 in the development of the 
Green and Barren rivers and Bear Creek, 
Kentucky, $800,000; intracoastal water- 
way from Jacksonville to Miami, Fla., 
$375,000; channel in Lake St. Clair, Mich., 
$410,000; Mobile harbor, Alabama, $85,000. 
The allotment of this money was made 
possible by the savings in contracts let 
from the total of $30,000,000 previously 
allotted under the Relief Act. 

Large contracts among those for river 
and harbor work approved by the Chief* 
of Engineers on Nov. 18 include $144,384 





Contracts and Capital 


CONSTRUCTION 
(Thousands of Dollars) 


Weekly Average Week 
Dec , Four Dec. I, 
1931 Weeks 1932 


Federal government $ 3.325 $ 6548 §$ 9,476 


State and municipal 11,974 14,421 4,975 
Total public... ‘ $15,299 $20969 $14,451 
Total private...... 9,727 4,074 4,876 


Week's total... $25,026 $25,043 $19,327 
Cumulative, Jan. | 


to date: 
NN PE COLE CVE RC ee $2,354,072 
SORE Akvésheews Jaese Agtonare 


Decrease, 52 per cent. 


NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 
Weekly Average Week 


Nov. Four Nov. 26, 
1931 Weeks 1932 
R.F.C. loans... 7 ; $3,200 $ 965 
New capital issues.... $17,000 7,400 5,200 
WOO. vncdes chs rt $17,000 $10,600 $6,165 
Cumulative, Jan. 1 
to date: 
1931 new opt. . $1,992,000 
1932 R.F.C. loans. approved ose 37,264 
1932 new capit Wei isu ewens 745,700 
OPPS GOR. soso cb bs oes ces sac eveveess $882,964 


Decrease, 56 per cent. 


ENR Cost and Volume Index 


Cost Volume 
December, 1932 158.46 November, 1932.... 137 
November, 1932.. 158.20 October, 1932...... 137 
December, 1931.. 166.23 November, 1931.... 180 
1931 (Average)... 181.35 1931 (Average)..... 220 
1930 (Average)... 202.85 1930 (Average)..... 260 

1913 Average. . . 100.00 
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to the Great Lakes Dredge & Dock Co. 
for the construction of a stone sea slope 
on the lake side of about 3,000 ft. of the 
old breakwater at Buffalo harbor, New 
York; $427,406 in six separate contracts 
for earthwork on the right bank of the 
Mississippi River in the lower St. Francis 
levee district; and $274,550 to the firm of 
Kern & Kibbe of Portland, Ore., for con- 
struction of a rubble mound south jetty 
at the mouth of the Umpqua River in the 
Portland district. 

A contract for dredging in the Delaware 





River at the Port Richmond a: 
to the Standard Dredging ( 
York for $503,980, and to the 
pany for dredging in the so 
Little River to Winyah Bay in 
coastal waterway for $326,699 \ 
other contracts approved by t! 
Engineers. A contract for th 
tion of a lock at lock and dam 20 os 
the Mississippi River at Canto 
to the Maxon Construction Co.. 
Dayton, Ohio, for $793,488, 
approved. 


am 





Engineering Contracts 


EAVY ENGINEERING construc- 

tion contracts reported for the past 
week total $19,327,000, a considerable gain 
over those reported the previous week, 
totaling $14,885,000. The 4-week running 
average of contracts is $25,043,000, equal 
to the weekly average of December of last 
year. Public works contracts let during 
the week total $14,451,000, a slight gain 
over the previous week. Private contracts 
jumped 3 millions, amounting to $4,876,000. 
Commercial building awards were the 
strongest in eight weeks, reaching $2,720,- 
000. Public building contracts, amounting 
to $6,853,000, were the largest since Sep- 
tember 15. A considerable gain was noted 
in federal lettings, this class of work 
amounting to $9,476,000 for the week. 
Highway lettings showed the effect of the 
approaching winter season, falling to $3,- 
594,000, the smallest figure since spring. 








and Capital 


Large contracts reported include a py! 
lion-dollar award for air conditioning ; 
the RCA building, New York: feder; 
court house and appraisers stores, Phil, 
delphia, $2,574,000; Lock No. 4, Missis 
sippi River, $836,000; and a postoflice, Nor. 
folk, Va. $1,034,000. Proposed Projects 
announced during the week include a theo 
logical seminary, Darlington, N. J., 32. 
000,000; postoffice, New York City, & 
350,000; waterworks, Toledo, $8,000,000 
housing development, Toledo, $4,000,000 
brewery, New York, $2,500,000; apartment 
Newark, N. J., $1,000,000. 

New capital issues reported for the wi 
total $5,165,000, all public issues. The 
largest single issue was for schools and 
public improvements, White Plains, N. \ 
$2,534,000. Four Reconstruction Fina: 
Corp. self-liquidating loans were announc 
totaling $965,000. 
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Construction Equipment 
and Materials 


New Pressure Distributor 
For Bituminous Material 


The addition of a pressure distributor 
to its present line of road maintenance 
equipment is announced by Littleford Bros., 
415 East Pearl St, Cincinnati, Ohio. 
Standard sizes are available in 500, 600, 
300, 1,000, 1,200 and 1,500 gallon capacities 
and can be mounted on a truck, trailer or 
semi-trailer, being adjustable to the chassis. 
An important feature of the Littleford 
distributor is its single valve control. The 
Littleford Six-Way valve is controlled from 


Bituminous distributor by Littleford Bros. 


a hand wheel which is marked “fill,” 
“circulate,” “spray,” and “drain.” This 
hand wheel is directly in front of the oper- 
ator. Every operation is controlled from 
the operator’s platform. A Viking rotary 
pump pumps bitumen to and from the 
control valve. This pump is driven by a 
4-cylinder engine and is driven at a speed 
to product 150, 200 or 250 gallons per 
minute, 

The heating unit consists of a low pres 
sure oil burner, a fuel pump, 40 gallon 
fuel tank and a ball-bearing blower. Both 
fuel pump and blower operate from the 
distributor engine, 


——% --- 
New Equi pment in Brief 


Dump Trailer. A new crawler wagon 
known as the Forged-Trak bottom dump 
trailer has been announced by the Athey 
Truss Wheel Co., Chicago, Ill. The new 
trailer comes in 5, 6, 7 or 8 yd. capacities 
for service with elevating grader, shovel 
or dragline. It is featured by a one-piece 
box-section arch drawbar, with an adjust- 
able and reversible spring-mounted, spring- 
cushioned, swivel-type tractor hitch. The 
track assembly has an interlocking self- 
cleaning structure. The track pin bearing 
is of the pin and bushing type. The body is 
of 2 in. steel plate with 4 in. bulb angles 
and cast steel corner brackets. 

Rust Remover. A compound which re- 
moves rust, scale and foreign matter from 
metals and impregnates the metal itself to 
Prevent further deterioration is being 
manufactured by the Witty Laboratories, 
Ine., 10-33 47th Ave., Long Island City, 
\. Y. The material is known as Napolite. 
It is a flexible, elastic coating compound 
which acts as a rust-proof and non-corrod- 
mg subcoating or base for iron, steel, 
Copper, brass, aluminum and sheet metal. 
The manufacturer states that it is particu- 
larly adapted for use on railroad cars and 


equipment, bridges, structural steel, oil 
tanks, pipe lines, ship building and metals 
of all kinds. 

Portable Conveyor. A new model port- 
able belt conveyor is announced by Link- 
Belt Co., Philadelphia, Pa. It incor- 
porates fixed steel retaining sides extending 
over the entire length of the conveyor, 
thus preventing lumps from spilling over 
the sides of the belt at any point. The foot 
end has been designed to keep material 
away from the return run of the conveyor 
belt. The machine is suitable for the eco- 
nomical loading or unloading of any loose 
material. 

Crushing and Screening Plant. A port- 
able crushing and screening plant of the unit 
type has been developed by the Stephens- 
Adamson Mfg. Co., Aurora, Ill. The plant 
consists of a number of standard units de 
signed for quick assembly in different com 
binations to suit the particular job or de- 
posit in which the operator is interested. 
These units consist of receiving hoppet 
and feeder, crushing unit, screening unit, 
storage hoppers and complete belt con 
veyor units. Each unit is self-contained, 
comparatively light and easy to move. The 
plant is designed to handle a wide variety 
of deposits. The crushing unit is built 
to take one or two crushers of various 
makes, types and sizes. Likewise, the 
screening unit will mount a single, double 
or triple deck vibrator screen. Where 
washed material is required, water sprays 
are added above the vibrator screen and a 
classifier or dewatering unit is quickly 
inserted. 


commas a _ 
Business Notes 


MONARCH MANUFACTURING Co., INc., Wil- 
mington, Del. has acquired the property, 
plant and equipment formerly owned and 
operated by Remington Machine Co., located 
on East Front St., Wilmington, Del. The 
acquisition of the plant will enable the 
Monarch Manufacturing Co., Inc., to do any 
class of light or heavy machine work 
They are also manufacturing a line of rock 
crushing and sand and gravel equipment, 
as well as snow plows and chip spreaders. 
Earle 8S. Philips heads the executive and 
sales departments. Harry E. Kind is in 
charge of the factory and engineering 
departments. 

REX-WaTSON CorP., Canastota, N. Y., 
announces that S. E. Ackerman has been 
appointed general sales manager in charge 
of both foreign and domestic sales, 

AMERICAN Hoist & Derrick Co., St. 
Paul, Minn., announces that Stanley H. 
Smith, Midland Bank Building, Cleveland, 
Ohio, has just been appointed their rail- 
road representative in the Cleveland dis- 
trict. 

CLEVELAND TRACTOR Co. and the AUSTIN- 
WESTERN ROAD MACHINERY Co. have com- 
pleted a sales and service agreement for the 
distribution of Cletrac crawling tractors in 
Middle Western and Southern territory 
comprising the states of Michigan, Wiscon- 
sin, Minnesota, North Dakota, South 
Dakota, Nebraska, Iowa, Illinois, Indiana, 
Kansas, Eastern Missouri, Oklahoma, 
Texas, Arkansas, Louisiana, Mississippi, 
Alabama, Georgia, Florida, North Carolina, 
South Carolina, Tennessee (in part), Vir- 
ginia and West Virginia. The Cletrac line 
will be on display in all principal cities 
and trading centers in this territory and 
will be sold and serviced through the com- 
bined efforts of the present Austin-Western 
organization and the industrial sales divi- 
sion of the Cleveland Tractor Co. The 
plan will not be extended beyond the ter- 
ritory indicated and similar working 
arrangements hitherto made by the Cleve- 
land Tractor Co. in other territories, with 
other grader and road machinery compa- 
nies, will not be disturbed. 


New Publications 


Brick Paving. The National Paving Brick 
Association, National Press Building, Wash 
ington, D. C., has published a 24-page book 
let describing the application of paving 
brick to gutters and parking strips The 
design and coustruction of brick gutters 
and parking strips in conjunction with bitu 
minous paved streets are discussed and 
Keneral specifications are provided The 
booklet alse includes reproductions of a 
number of letters from city engineers giv 
ing the results of their experiences with 
this material. 

Electric Motors Squirrel-cage induction 
motors, Type AA, manufactured by the 
Reliance Electric & Engineering Co., Cleve 
land, Ohio, are described in tulletin 111, 
issued by that company. The booklet de 
scribes the manufacturing processes used 
in producing the motor as well as its ele« 
trical characteristics, The motor comes in 
sizes from § hp. to 200 hp 

Steel Flooring The Robertson Kevatone 
Ream steel floor manufactured by the H. H 
Robertson Co., Pittsburgh, Pa., is described 
in a publication issued by that company 
The floor is a cellular structure taking the 
form of keystone-shaped steel beams, Each 
unit is built by preforming two steel sheets 
and subsequently welding these two sheets 
together in the plane of the neutral axis 
Concrete fill is applied directly to the sur 
face of the floor Each unit as delivered 
to the job is either two cells wide, 12 in, 
or four cells wide, 24 in. The average unit 
weighs less than 250 Ib. The booklet con 
tains many data sheets giving the struc 
tural charateristics of the various units 
for use in design 

Air Filters An illustrated 8&-page bul 
letin describing its new Coppus Annis dry 
air filter for ventilating systems is now 
being distributed by the Coppus Engineer 
ing Corp., Worcester, Mass In addition 
to installation diagrams and other jllustra- 
tions, many reference tables and = other 
technical data of interest to the ventilating 
engineer and contractor are included 


<a 


‘Traffic Lane Marking Machine 


A new traffic lane marking machine in- 
volving a paint sprayer is being marketed 
by Spraco, Inc., 135 Central St., Somer 
ville, Mass. The gun which lays the line 
is mounted between two solid disks in the 
center of the frame, which may be ad 
justed for any width of line from 3 to 10 
in. The edges of the line are sharp and 
clean and a drip tray in the back prevents 
sloppy ends or puddling when the machine 
is stopped at the end of the line. Com- 
pressed air for operating the spray gun 
is supplied by a small gas-engine-driven 
compressor mounted on a small truck and 
carrying also a paint tanks, 


Spraco machine for marking traffic lanes 
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. ° ° awards passed that of November 
Business Side of Construction being the first time that contra 
class have caught up with thos 
for a similar period last year 
awards gained slightly over tly 
‘ previous month, averaging $6,17 
G Id G B d C week. About half of this amou 
O en ate ri ge ontracts levee work, much of the remaini: 
ing accounted for by new buil 
* tracts. 
Hold Construction Volume Steady In the geographical distributic: 
tracts, the Far West showed a ga i] 
; per cent, due to the Golden Gat ards 
EAVY ENGINEERING construc- October to 3.4 millions for November. The Middle Atlantic section maint.ined j 
He: contracts reported during Novem- Public works increased from 19.5 millions October figure, while all other sections 
ber (four weeks) total $100,443,000, per week in Gctober to 21.7 millions for showed decreases for the past mouth, 
or 25.1 millions per week, as compared with the month just closed. Highway lettings : an 
25.2 millions ca October. Award of the fell off from $9,700,000 per week to Cost index rises 
Golden Gate bridge contracts was respon- $7,500,000. The weekly average of public The Engineering News-Reco 
sible for the maintaining of the unseasonal Index for December registered 
volume established in October. In other Geographical distribution of heavy engi- gain over the previous month, now stan 
years the contracts awarded curve has neering construction contracts reported in ing at 158.46, as compared with 158 20 
dropped steadily from September through October, 1932 (four weeks) in thousands November. A small rise in labor rates was 
the end of the year. Emphasis given public of dollars. Federal contracts are included responsible for the increase, as the thre 
: : . ; Sa in regular classifications, but are also . . : j “ager 
works this year has resulted in a rise in shown seperately ss a matter of record. basic commodity prices used in the index 
contracts since September instead of the Below are shown weekly average contract showed no change. The average of the 
usual declife. Private contracts dropped awards, in millions of dollars, for various Index for the year is 156.97, as compared 
from a weekly average of 5.2 millions in classes of — ae dane sections with 181.35 for 1931 and 202.85 for 193 
of the country. 


Cost 


ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN NOVEMBER, 1932 
Four Weeks — Thousands of Dollars (000 Omitted) 


United States 


New Middle ry West of Far > : 
England | Atlantic West | Missicsppii| West ; Eleven Months 


1931 


Waterworks. . facies 9 27 53,999 
Sewers... . ‘ 124 1,862 8 ‘ 68,028 
Bridges, public... rt 178 5 118.915 


Earthwork and waterways.. 346 2,576 J ; 

Streets and roads. , 1,162 3,971 4,687 

Unclassified, public 117 251 26 84 84 443 ; 
Buildings, public 1,168 4,154 ; 1,932 < ’ 214,867 | 


Total public 2,967 13,019 12,582 9,838 30,926 341, 818,289 | 


Federal government (included in above clas- 
sifications) oem 1,056 5,337 6,647 3,761 ; 2,816 264,340*| 241,250 | 


Buildings, industrial... 250 308 157,755 83,507 | 
Buildings, commercial. . 537,813 

Bridges, private...... see 11,159 
Earthwork, private.. . 

Unclassified, private... 


Total private. .... eee: -- 8.746] 598. 1,490| 1,456 811 13,451 4455 


November, 1932 (4 weeks)... : : 11,328 19,116 31,737 100,443 9,387 
October, 1932 (4 weeks).... ; ; : 15,824 25,334 13,499 100,812]... 1,139 
November, 1931 (4 weeks) ia wed 4 i 27,487 17,922 ; ne aed 24,563 
Eleven months, 1932 ‘ ‘ y 188,403 219,278 ,026 115, 48,488 
Eleven months, | ee ; 361,685 371,179 


* Not included i in other classific ations. 





—_—n 


Millions of Dollars 
eonsonao a 


es 
‘a New England OTF MAM J JAS ON 
ess prams West 
S Seeman | 
AMJJASOND 
Other Buildings 
7 | C rT eta 
LJ Pte ee NA ede Rddbcidiecden) 
JFMAMJJASOND NT Tt Sabachchabchal. abated 


All Classes PPPS TT | SFM AM J JAS OND 
| Middle Atlantic 


2 
ert ttt tt 


Millions of Dollars Millions 


& Serre 
= JFMAMJJASOND 


All Public South Far West 
——- 1932 Data == 193! Data 


OFF MAM J JA SOND 





three 
index 
t the 
pared 
1930 


December 1, 1932 — Engineering News-Record 


The ENR Volume Index remained station 
ary for November, standing at 137, the 
same as for October. 


Materials notes 


Steel — Production of steel during 
November held closely to 20 per cent of 
capacity, with individual mills varying from 
10 to 45 per cent. Expected gains during 
the month did not materialize. Steel prices 
remained unchanged in the structural, 
plate and bar classes. The industry holds 
out hope for increased buying in December 
on the part of railroads and structural 
fabricators. 

The October report of the American 
Iron and Steel Institute shows an output 
of 1,018,649 tons for that month, as com- 
pared with 929,526 tons for September, for 
all companies reporting. An estimate of 
the output of all companies raises the 
October output by 50,000 tons. The 
October production is given as 190 per cent 
of capacity. Estimated output for the ten 
months of 1932 amounts to 11,236,315 tons, 
just about half of the production for a 
similar period last year. Output for the 
ten months is rated at 19.98 per cent of 
capacity. 

Lumber—Production of lumber during 
November was about 22.3 per cent of nor- 
mal, and 41 per cent of the average of the 
past three years, according to the National 
Lumber Manufacturers Association. For 
the first 46 weeks of the year, production 
was 22 per cent of normal and 39 per cent 
of the three year average. November 
showed the usual seasonal decline in the 
lumber business. 

The Timber Conservation Board reports 
that, in line with its continued recom- 
mendations, lumber stocks have been re- 
duced more than 44 billion feet since the 
latter part of 1930, and 800 million feet 
since July 1, 1932. Continuing low con- 
sumption is reported to have prevented the 
restoration of an even balance between 
lumber supply and demand. From a total 
of 35.8 billion feet in 1929 lumber demand 
has fallen to an annual demand of 12 
billion feet during the first nine months of 
1932. The downward trend in lumber 
prices was reported checked in September. 


Building Stone—Building stone sold in 
1931 amounted to 21,461,440 cu.ft. a de- 
crease of 29 per cent from the 1930 sales, 
according to the U. S. Bureau of Mines. 
More than half of this amount, or 11,706,- 
840 cu.ft, was limestone, valued at 
$10,857,697, a loss of 25 per cent over 
1930, Granite sales amounted to 5,392,420 
cu.ft., and sandstone, 2,289,440 cu.ft. Marble 
sales in 1931 were 1,661,350 cu.ft. 


Cement—The Bureau of Mines reports 
that the portland cement industry in 
October, 1932, produced 7,939,000  bbl., 
shipped 8,743,000 bbl. and had in stock at 
the end of the month 17,074,000 bbl. Com- 
pared with October of last year, production 
decreased 26.2 per cent, shipments decreased 
29.3 per cent and stocks decreased 19.5 per 
cent. Production in October is rated at 
34.6 per cent of capacity, as compared with 
36.9 per cent for September and 47.4 per 
cent for October, 1931. 


Labor notes 


Kew basic changes in wage scales were 
reported during November. The San 
Francisco Impartial Wage Board set new 
scales to become effective Jan. 1, which are 
about 20 per cent below existing official 
wage scales, though the construction in- 


dustry had made such a reduction in many 
trades some time ago. 


New York—The upward trend in em 
ployment, started in August, has continued 
through September and October. A slight 
falling off of construction employment was 
noted in October. During the second week 
in November 11.42 miles of highway were 
built in the state, the greatest weekly mile- 
age in seven years. More than 14,000 
workers were employed at that time on 
highway building, of which 8,864 were in 
the employ of contractors. 


St. Louis—About 45 per cent of building 
trades workers are reported unemployed, 
with 25 per cent more on part time work 
only. There are continued reports of 
workers accepting wages below prevailing 
scales, but individual cases are hard to find. 

Illinois—Winter highway construction in 
Illinois will provide work for 13,750 men 
for 85 days. The payroll is estimated at 


Hoisting 

Cities 
Atlanta 
Baltimore... 
Birmingham 
Boston. 
Cincinnati 
Chicago. 
Cleveland.. 


Bricklayers Carpenters 
.623@1.00 .65@.90 1.37} 
.75@ . 87) .60 .75 
.90@1.30 .70@1.17} 
.90@1.27)5 .50@1.02) 
1.37} 1.315 
.90@1.375  .75@1. 125 

- 625 .50 0 
.00@1.125 .75@. 87) 
Detroit... .75@1.50 .55@.80 1.25 
Kansas City 1,30 1.42} 1.12) 
Los Angeles . 62} 50 75 
Minneapolis .90@ 1.00 saa 75 
New Orleans .60@ . 80 . 40@ . 50 
New York.. 1. 50@1.65 25@1. 40 
Philadelphia 1.00@1.25 . 60@ .90 
Pittsburgh .60@ 1, 50 60@ 1.25 60@1 
St. Louis... 1.50 1.25 1.35@1 
San Francisco 1.1245 90 1,00 
Seattle. .75@1.20 . 0@ . 90 1.00 


1.07} 
1.30} 


Denver... 


1.50@1. 
1.00 


Montreal. on . 60 a: 


O67 


$1,245,133. Projects costing $4,150,000 will 
be built this winter. 


Francisco—Work on city construc 
tion jobs totaling $3,000,000 will be under 
way by the first of the year. 

Denver—-D. & R. G. W. R.R. officials 
state that more than 1,000 men will be put 
to work shortly on the Dotsero cutoff con- 
struction. 


San 


Oklahoma City—Municipal construction 
projects are giving employment to 1400 
emergency relief workers 

California—State work camps will be 
established soon in 43 locations to take care 


Engineers 
$0.75@1.125 $0.40@.90 $0.60@1. 25 


1.00@1.17) 


.75@ . 875 


-80@1.12 


of single and homeless workers 


They will 


have a capacity of 6,250 men, who will 
work in exchange for shelter, food, cloth 
ing and tobacco. 


Indiana—The state highway commission 


has reduced 


the minimum 


work from 40 to 35¢ per hour 
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CURRENT BUILDING AND CONSTRUCTION TRADES WAGE RATES PER HOUR 


Masons’ ( 
Laborers 1 
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Construction Cost and Volume Index Numbers 


A slight rise in the average of common 
labor rates boosted the Cost Index for 
December to 158.46, as compared with 
158.20 for November. No change was 
reported in the prices of the three 


E.N.R.COST INDEX-1913=100| 


basic 
Index. 


commodities 
The average of the Index for 


entering 


into 


25@. 


the 


the year is 156.97, as compared with 
181.35 for 1931 and 
Except for a slight drop in November, 
the Cost Index has steadily increased 


since June. 


The 


Volume 


202.85 


Index 


November shows no change. 


E.N.-R. Cost 

December, 1932 
November, 1932 
December, 1931.. 
1931 (Average). 
1930 (Average) . 


158 46 
158. 20 
166. 23 
181.35 
202.85 


1913 average... 


1931 
January. . 


February 
March.. 


October... . 
November... 
December. . 
1932 
January..... 


February..... 


March... 


Pinas. vows 


May.. 
June.. 
July 
August.... 


September. i 


October. .. 
November. 


194 


191. 


ascueaeoe 
PRAM Paww 
SBONAFVRN YN! 


for 1930. 


for 


E.N.-R. Volume 
November, 1932 137 


Oct, 1932 
Nov., 1931. 


1931 (Average) 


1930 (Average) 


100.00 

1931 
January 
February 
March 
April. 
May. 
June. 
July. 
August.. 
September 
October 
November 
December 

1932 
January 
February 
March 
April.... 
May. 
June. 
July... 
August.. 
September 
October 
November 


137 
180 


220 
260 


208 
198 
278 
289 
251 
243 
248 
187 


WwnN= Fw ewoon 
Ne eH OO YN 
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Current Prices of Construction Materials 


Building Materials | HOLLOW TILE—Building tile per block, delivered to contractors 


2,000 pieces or over: 
S 4xl2x12) 0 6xt2x12 9 8xI2x12 = 10x12x12 
PORTLAND CEMENT — Prices are for carload lots. For cement in returnable I : $0.11 $0.1 $0. 20 
cloth bags add 40c. per bbl.; in non-returnable paper bags add 15c. per bbl., to -10 14 .20 : 
following net prices: ° -122 
F.o.b. Delivered 

Atlanta........ 93 $2.85 
Baltimore. . end 2.03 os 
Birmingham.... . .02 2.12 aan 6 

. 58 1.68 

. 60 1 
Cincinnati. ; >) . 
Cleveland. . .72 1. 
Oe ae . 80 3 
Denver....... ees 2 
Detroit.. ; .47 1 


San Francisco. 


Current mill- -prices per barrel to dealers, for carloads of 132 barrels or over, 
oes including charge for four bags, f.o.b. Bag charges same as in preceding 
table: 
Alpena, Mich ? - Seattle. .085 
Suaneen. Ind ; i -_ s 1.61 *At plant. (Load -bearing tile). 
Hannibal, Mo c North Birmingham, Ala : BRICK — Prices per thousand in carload lots, as follows: 

Richard City, Tae ‘ ———Common——- P 
Independence, Kan . Steelton, Minn canes oe Backing Fic} 
Ironton, Ohio ; : F.o.b. Delivered 3x8'\ 4); 
lola, Kan ° v ‘i Atlanta « $14. $32 00 
La Salle, Ill : ‘ Baltimore... .. 4300+ 
Limedale, Ind - Birmingham... 00 
Boston...... 43.00 

SAND AND GRAVEL — Per ton, carload lots, gravel, size 2-in.: Chicago 32.00 


——Gravel—— _-_Sand——. | Gjecuimal! 36.50 


F.o.b. Delivered F.o.b Dall 4 7 
Atlanta $1.95 $2. $1.50 on. 40 00. 
Baltimore ini 5 aweu 2. ae 0 
Birmingham, per cu.yd. 
Boston. . PES wR CRY CMSs o0's 
Chicago, per cu. yd... oe j eas é Minneapolis 
Cincinnati. e . : . . Mont 
Cleveland. . . 
Dallas, per cu ‘yd ‘ : c , 
Denver, per cu.yd.. . : . : Philadelphia 


Detroit.. : Pittsburgh 
Kansas City... . . ne ‘ al St. Louie 


Los Angeles. . 
Minneapolis. . 5 aE? emt 3, 
Montreal oes . ee sieeaxé i in. +34x8}x4 in. 
New Orleans. . ; 5 3 ‘ ~ 
Paiadaehien” _s yd ays . ; LIME — Prices of hydrated, per ton, in paper; lump, per 180-Ib. bb! , n« 
Pittsburgh. . ; i a ves : eee Commo 
St. Louis. . ; ‘ ‘ , Finishing Com Lump, 
San Francisco “ : wee . F.o.b. Delivered F.o.b. Delivered F.o.b. Delivered 
Seattle, per cu.yd.. 75 ee F b wie Atlanta ewe . $11.50 $15. ee $2.51 
*Cu. yd. Baltimore . 00 434 
; SE or ee ; Birmingham 5 : 1. 
Boston...... at $2. 


NOWwWnN Neem oan: 


CRUSHED STONE — Per ton, size 14-in., carload lots, limestone: Chicago........ 


F.o.b. Delivered Gaaeneds. Sea oa tea 
Atlanta... a $6atialat $2. 
Baltimore. . chee ae Foe 
Birmingham. . is ae “780 
Boston. , : Kpoich Rue ene .40 
Chicago, per cu. nes 2,500 Ib. . ivecddied nabaene 23 
on ae>* * Se oat tae .65 
evelan ; Sas ene b ee Suge ; 
Dallas, per cu. ‘yd., 2,500 Ib ; i .65 ; ones ea eae 
Denver, granite, per cu.yd., 2,700 Ib osinen sng #eahin Aste ; New York... 
Kansas City... . i case he ahi . =— 
Los Angeles... . say .35 Pittsburgh 
Minneapolis ies ; > ine 
Montreal. ic . ‘ 35 = oe Seatt 32/00 
Philedelphias =< 2,800@ 3,000 -. - - — 280-Ib. BbI. (net.) * {Per sack. 


ce eos cne ia LIMESTONE—Mill blocks, f.0.b. siding, per cu.ft.: 
Ben "oe trap rock. .. 65 eed, > a aL sot 8.48: bef S168: x si.48 ‘shan menses: 
° ° +! eees lec: gray. lec’ UW 6 ariega 
Seattle, per cu.yd., 3,000 Ib 10 vee Boston: Rustic buff, $1.47; Standard, $1.57; Selected buff, $1.67. 
—————————_ Pittsburgh: Rustic buff, si. Standard, $1. 24 at quarry; Selected buff, $!. 34. 
CRUSHED SLAG—Prices for carloads, per net ton, at plant: Philadelphia: Sel. buff, $i 59; et gray, $1. 49; Standard, $1.49; Standard pray 
1}-In. -In. Roofi Sand | $1.39; Rustic buff, $1. 
i- t ng 
Birmingham........ $1.15 $2.05 $0.55 Mob a Seonderd. $l st Sareea 
cae HG TS OER | (cree Betis Ree ator 
eveland.... . soe Gaia ae ° © & Bie . 
Toledo. .... eeeets 1:20 1:20 i: 20 1:10 SLATE Roofing, esreriaser teiigennan teva texyss ante eame TRT 
Western eee ca 1.25 1.25 2.00 1.25 : 6.75@ 7.50 
Youngstown...... 1.10 1.20 2.00 .75 di D 


nose 


NN 


7,25@ 8.00 


CONCRETE BLOCKS—Standard, 8x8x1!6-in., hollow, delivered to job, each: i 1 
Birmingham (5x8x12).. . $0.084 Kansas City Road and Paving Materials 


Boston.. : : Los Angeles. . 15 PAVING STONE — Granite, lots of 50,000 blocks, 4x8x4-in., dressed, f.o.b city: 
Brookly n ail Queens... f : Minneapolis.. . és . $3.00 per sq.yd. 

Montreal. . . i ‘ 43.00 per M 
New Orleans 38 ‘ 76.25 per M 
Philadelphia. Sa ‘ oe 90.00 per \! 
Pittsburgh ae s Clenas. 5in 


Detroit.. Cincinnati 


READY MIXED CONCRETE—Per cu.yd., 1:2:4, delivered 50 cu.yd. or more: 
Atlanta $7.75 J y 
Birmingham....... ASD Mi i ‘ Minneapolis, 44 in 
a aan : ; 6.50 i . Montreal 
aie ‘ 6.10 New York (Manhattan)... . 
Philadelphia 


6.25 } h 
Detroit 1:23:5. 4.75 ene 


Kansas City... 7.50 Seattle. ey: 
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Current Prices of Construction Materials 


Road and Paving Materials—Continued 
wooD-BLOCK PAVING — Prices f.o.b., in carload lots: 
Size sf Block ae rate 


16 
12 


16 
16 
16 
14 
16 
1 


6 
(URBING—Per lin.ft., 5x16 ing tne, , rough, f.o.b., in carload lote: 


New York.. 

Philadelphia (6x20 dressed) . 
Cg ee ag , 

St. Louis. . 


eS 
ASPHALT— Paving s aephelt, f.o.b., perton. Packages are 350-Ib. bbi. or r 425-Ib. 
drums, in carload Tank-car 


or -boat 


Baltimore (f.0.b. refinery) 7.00 13. 
Reba .o.b. refinery) : : 


Detroit. 

fone Som eens) 

Los o.b. refinery 

as J. > Pormaes ex) 

M rin 

oe vis o.b. Twn, Cities) 

Montreal (f.0.b. factory) 
Orleans (f.o.b. refinery) 


Pittsburgh 
St. Louis (f.0.b. refinery) 
= Francisco (f.o.b. refinery) 


sssssssse 


QUID ASPHALT — Residual, hot application, f.o.b., in tank cars. 8,000 gal. 
minimum, per gal.: 

Atlanta ‘ $0.0539 

neues and Baltimore refineries. ... : ; P .05 

Birmingham ‘ 06 

Best "055 


St. Louis (at refinery). . 


EMULSIFIED ASPHALT — For penetration and surface treatment, per gal.: 


Boston, applied j Fh saaee $0.12 
Cincinnati, f.0.b. oes ere ; .06 
Los Angeles, soenee-- ce'a WE a Sioa ‘ ous 
Des Moines, applied ‘ 

New York, applied. . 

Philadelphia, a 
Pitt burgh f.o.b. refinery 
St. Louis, a 

Seattle, f.0. 


Iron and Steel 


Pitts- aut ~ Birming- Cleve- 
burgh Chicago ham land 
STRUCTURAL SHAPES AND PLATES, 


cONcke ae , base, carload lots $1.60 $1.70 $1.75 $1.78 
CRETE REINFO 


RCING _— ui in., 
billet, 100 Ib., carload lots... 1.60 1.65 ‘ 1.50 
per 100 ib. carload lota: 
” Hot-rolled 3 No. | ; 55 t 
Hot-rolled ceed No. 24.. faa ; .15 2 
Galvanized No. 24 : ‘ . 80 2 
PLATES, - package, I.C., 8b. 
aspeting. 20x 28 in.. 50 
= per 100 Ib., ,din., , structural, carload a +o 
SHEETPELING, cer 100 Ib., base, carload lots .90 2.05 
N 100 Ib., base, carload lots .95 2.00 
HEAVY MEL’ G STEEL SCRAP, No. |, 


per gross ton, at consuming point 9.75 6.75 7@7.50 
TRIANGLE MESH—Piain, per 100 sq.ft., 4 in. x 8 in., in ecarload lots: 


sityle Weight in Pounds Pittsburgh Chicago 


Number Per 100 Sq.Ft. Mill District Mill 
032 $0. 


vuesennn---8 


| RAILWAY TIES — Prices f.o b., per tie, for c adlend lote: 


Birmingham... { 


TRIANGLE MESH —C ontinued 
Style Weight in Pounds Pittsburgh Chicago 

Number Per 100 Sq.Ft. Mill Di - et Mill 
072P 1.14 7 
097P ; : 1.48 i 1 
049R , 91 3 
067R 1.14 1. 7 
089R pass 1.48 1.51 


WIRE ROPE— Discounts from manufacturers’ list prices on regular grades of 
bright and galvanized, Eastern Territory, New York. and East of Missouri River 
Base 
Cast steel round strand rope. . ; 25 % 
Galvanized iron rigging and guy rope (add to list) 74% 
Galvanized steel rigging and guy rope......... 20g 
Plow steel round strand rope......... 
“Special Steel” and extra strong cast steel, round strand r: »pe 3 % 
Discount 5 points less than discount for Eastern territory: California, C olorado, 
Kansas, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, 
Texas, ‘Washington and Wyoming. Discount 10 paste leas than discount for 
Eastern territory: Arizona, Yash Montana and Utah 
EXPANDED METAL LATH—Per 100 sq.yd., ‘painted. fe b., in ‘carload lots 
2.2 Ib. per sq. yd., standard-mesh diamond lath 
Atlanta..... = Los Angeles $17.00 
Birmingham 1 New Orleans 20. 00 
Boston. . ‘ 1 New York 13.50 
Chicago........ , 1 Philadelphia 13.50 
Cincinnati....... 1 Pittsburgh 13.50 
Dallas ei 1 St. Louis 15. 50* 
=e 1 San Francisco 17. 00* 
Kansas City.... 1 Seattle... 19.00 
*Delivered. 


STEEL FREIGHT RATES — Per 100 Ib., effective Dec. 3, 1931, on finished 
steel products in the Pittsburgh District, ae plates, structural oe eS, 
merchant-steel bars, pipe fittings, plain and galvanized wire nails, rivets, spi 
bolts, flat sheets (except planished), chains, ete.; 40,000 Ib. per car: 
Atlanta, 36,000 lb . Detroit : = 285 
Baltimore ae Kansas City.. 
irmi .60 New Orleans, 36,000 Ib 

.42 New York, 40,000 Ib 

. 255 Pacific Coast, 60,000 Ib.. 

36 a evuwwe 

. 285 

. 205 

P 92 * All rail. 


Railway Materials and Sipplies | 


STEEL RAILS — Per gross for, f.o.b. 

Pitts- Birming- 

burgh ham Chicago 
Standard rails. ‘ $40.00 $40.00 940.00 


Light rails. ... = 32.00 32.00 34.00 
Re-rolled rails _21@23 P 27.00 


6 In. x 8 In. 7 In. x 9.In. 
by 8 Ft. by 84 Ft. 

{ Oak, untreated. $0.95 ‘ 
} Pine, untreated... .. 

pond eae. o ; 1. 

2 i ng-leaf sap pine, ‘untreated. . 
New York... { Lone: yellow pine, untreated. . 

{ White oak, untreated . 

White oak, creosoted.. 
Southern pine, untreated. . 
Southern pine, creosoted 
White oak, untreated 
Oak, empty cell, creosoted...... 
Oak. zinc treated. . tac 


Boston....... 


Southern pine, creosoted. . 
Fir, a 
Fir, creosoted 


{ 
Los Angeles. . { 
Philadelphia. . { Red 9 ea 
White oak, untreated. . 
ee < untreated. . 
oak, creosoted. . 
Po pine or cypress, untreated.. 
{ Dowsies Se. green, entreated.... A 
Douglas fir, empty cell, creosoted.. 1. 
Birch or maple, untreated 1. 
Montreal. + { Birch or maple, creosoted ...... 1. 


TRACK SUPPLIES — Prices per 100 Ib., f o.b., for carload lots: 
Pittsburgh Birmingham Chicago 


; $2. 75 $2.75 $2.75 
Standard spikes.......... 2.60 2.4 2.60 


Tie plates... . d auyee . 85 1.85 1.85 
Track bolts....... ; y 3:50 cs __ 3.54 3.50 


St. Louis. 


San Francisco. 


Pipe 


WROUGHT STEEL PIPE — Discounts from standard list for delivery from 
warehouse, except at Pittsburgh, where tr are f.o.b. mill. List prices per ft. 
as follows: !-in., 17c.; 3-in., 76$c.; 34-in., ; 6-in., $1.92. 


I to ae. Butt ep 2} to 6-In. Lap Weld 
Galvanized Black Galvanized 

42% 

51. 35% 

53.83% 

50.8% 

41% 

52.92% 

53.68% 


4 2% 61% 
St. Louis. ; 519 3 48%, 








Pi GAN le TIN TOR SDS PUI eta fread 


PaO TT 









Current Prices of Construction Materials 


Pipe—Continued 


CAST-IRON PIPE — Prices per net ton, for bell and spigot pipe, Class B and 
heavier, f.o.b. in carload lots; gas pipe and Class A , $3.00 per ton extra: 





In. 6-In. and Over 

Ns Fas wun on coed Ridaewasa'eee $37. 50 $34.50 
Sa a ak NS 0) i ie Ca 41.00 38.00 
Birmingham (Base)............... se 33.00 30.00 
NED CENROOR, woe us. tbaonnhoe 35.00 32.00 
don. saya bade ea es oe 41.50 38.50 
en diaeaviwietene teeta ones ces ; 42.50 

a ea datec ae hha ey tedie cok 38.50 

EE a Sate a, cl id hides ukaa Se 38.50 35.50 
SS ee eee 35.00 32.00 
PU aoe do skcsscdedcdsd <“oaers 41.50 38.50 
RR ete tincces és ihakescicceds 40.50 37.50 


San Francisco............... si 41.50 38.50 


SEWER PIPE—Prices delivered, per foot, for standard pi »; 6, 8 and 12in. 
are single strength and 18, 24, 30 and 3 36-in. are double streng' 
6-In. 8-In. 12-In. 18-In. 24-In. 30-In.  36-In. 





Reis cscs a es $0.125 $0.21 $0.385 ..... $1548. — vee Ts 
Baltimore......... 10 . 30 wee. Saeaes BOO. as be $6.50 
Birmingham....... .18 .30 -54 $1.02 1.95 $3.50 5.00 
MONNEesceccevsvss 16 .25 . 50 1.25 2.10 4.40 5.50 
Chicago....... pies .18 .28 .54 1.25 2.25 4.75 6.00 
Cincinnati......... Sc eee SE Ciaed SAE 2008. <9 She ey 
Cleveland......... .135 .21 -405 1.125 2.025 4.824 7.38 
Gn ir6 oe ies .23 ve a Bane: 2045 sé-Sde ees 
SPR cnpecckeess 16 23 414 oO. RGR canine: Leebeee 
OS Ras . 0855 ee ee 1.90 3.80 
Kansas City 2) . 335 ~52 1. 1.90 Boe. Leake 
Los Anodent. ob.) 2075 2025 5005S 0.40658 2.0 3. ca 
peaateste petpets . 18 -23 -4 ~ 1.20 1.85 3.20 4.26 
Montreal .30 .45 -75 A. ae 2 pee er 7.20 
New Orleans .18 -30 .54 St” Ghee. aR Paes 
New York 13 .21 42 A eee | ee aks 
Philadelphia...... . 08! 126 . 243 -65 1.17 2.376 4.615 
Pittsburgh. 09 18 .27 BS ee ee ee 
8t. oe oo 112 210 . 378 945 1.62 3.20 4.40 
San Francisc : -175 .25 45 1.05 1.80 3.00 4.50 
Seattle .21 .30 .54 1.26 2.16 3.60 5.50 
CLAY DRAIN ‘TILE —Per 1,000 lin.ft., f.o.b., in carload lots, 4 in.: 
PS 5 0'ois Sic 5 wo.0o vlawaen's $50.00 Los Angeles.............. $60.00 
Birmingham............. . 50.00 New Orleans.............. 40.00 
| SA errr 40.00 MO 5 Sa acca ne Ce ees 35.00 
GS ae od we ewes 40.00 Philadelphia.............. 36.00 
Cds bso bac ene che 65.00 RUE ces cere seus 80.00 


SG yah nskrak perder 75.00 DR asnns dha sth ones 40.00 


Miscellaneous 
LINSEED O1L—Raw, in 5-bb). lots, perlb.,f.0b: 4 
EE Cbg Vied 3 9 brake od $0.08 Minneapolis iabeles corns weep te $0.076 
DIN, 0" « o'n ss v's osces 066 frie Spi exes 45 





a cs sr 6 bine alla te 4 02a $12. 50 “Daonteial ai tence a's Wee sree a $ 8.20 
SE ee Oe 12.50 New Orleans ..........-.: 11.00 
decides vewtk we kaee 11.50 SN PES hs cc ocncdiiacbes 12.00 
Rs 50 eo ab 4 weed ene 14.00 ea ee 9.50 
RR ss dn 0. cane ae 12.50 cc as fa eckdccek eine 11.00 
| ey ee rer 11.50 St. Louis. 12. 


00 
ui eee Both white and red lead, dry, same prices as foregoing; red in oil, $1.50 
nigher 


CHEMICALS—Water, sewage treatment, road work, f.o.b., carlots, New York: 








Bleaching powder, in drums, f.o.b. works, per 100 Ib........... $1.75@2.00 
Calcium chloride, 77-80%, flaked, in 400-Ib. drums, f.o.b. — 

IR ie et ee se as Wg tings wet ea 21.00 
Chlorine, cylinders, per Ib. delivered............ . 053 
Seats ot anda, ta deeme, £0. works, per 100Ib........ ts 1.35 
Soda ash, 58%, in bags, per 100 Ib.... 2.1... eee eee eee eee 1.224 
Sulphate of aluminum, in bags, per _" i-et bek ees eeeenne 1.25@1.40 
Sulphate of copper, in bbl., per 100 Ib.. paiin cod es 3.00 


MANILA ROPE—The number of feet per pound for the various sizes is as follows: 
yt 6-ft.,l-in.; j-in., 4-ft., 5-in.; J-in., 3-ft., 8-in.; Iie. 2-ft., 5-in.; 1}-in., 1-ft., 











in Following prices are per Ib. "for -in. and larger, delivered in 1, 200 ft. coils: 
Ss sae bawiretettaks $0.174 Kansas City.............-. 1 
OO ree .225 Row Angei.c.svccssscesss 1725 
Birmingham..............- -20 Minneapolis............... 175 
ST LL eens kaa oi .16 ee. Peer eee error rere - 1625 
Sere Pewsey .175 Oe GHGNRS, 606 he cececes 175 
eee BARiais caices 21 SN MEL, cnc éxéucaeneecs 16 
Ns vipa nkcurantoewie oat Philadelphia............... 15 

SN: 65 a d-nein sow oka soy 18 Oe RN x6 a kecxenscawade 155 
SRN. 025 guisanstbucd ache .18 San Sroncione sag bak eke .155 
| | SRR CRRSE ee . 185 Oia a not cs ecca bys aks . 155 
BUILDING PAPER—Black, 50-Ib. per roll of 500 sq.ft., in carloads, 
COD PROUT ONG... «5. os 5.60.0 0 0s cheba bSN Chae keeer Rea teen sees $2.40 
SLATERS FELT —In carloads, per roll, f.o.b., producing point... .. $0.70 
PREPARED ROOFING—Per square, f.0.b., in carload lote: 

Single Shingles* Strip apt Rollst 

EN cca cncdkeecevnawes fen $5.85 $6. $2.05 
BEE. oo co seti nck Cixtasusens 6.25 $35 2.50 
NO ah wp Rane en 4.50 3.60 1.90 
Detroit .. Eos kweeee 6.25 6.50 1.85 
OES. 5 ch cave res wnee® 6.40 6.20 2.68 
POON CIUOOEE 65. ss ccc vesececee 5.60 5.50 2.00 
RE. es wna 4c Oe Ou or ekeens 6.50 6.25 2.50 
5 cn bic bank eee 4.40 4.20 1.60 
Oth cuca sete ele a ens 8.75 5.50 2.25 
es A ie cn lnc st OX bce o eat 5.18 6.24 1.89 


*Slate finish, sufficient to cover 100 sq.ft. {Slate surfaced, in rolls weighing 85 
to 90 Ib. +4 in 1, hexagonal shape, with Underwriters’ label. 
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ROOFING MATERIALS—In carload lots, f.0.b.: 


alt Asphalt 
elt, Tar Felt, Cc ~ ' 
per 100 Lb. per 100 Lb. per Gal. Ton 
NN. Se since vcs ¥vateee $44. 50t $44.50f + 45 £4.50 
PM Thos 4 ccuctebbees 2.40 -40 0.33 8 00 
GS SS o's baad nid Rote 3.17 .00 75 00 
ee. Sesdeeke caakeues 2 oo Fort 90 00 
Es ese a0 tad Socio 1.4 
New Orleans.............. ..... 2:5 on = 

Sit ay sae Lute # 2 rT 

becawa wad basi ‘ 2 Ti 
Picccehenaunen tes 2.40 2 55 27.99 


en “550 Ib. bartele. *Perton. {Per roll. **Per Bgl owt, 





WINDOW GLASS—Discounts from latest jobbers list, d s ? 
for sizes above first three brackets oe * ated - 1928 
—-Single blag — Double Thickness— 

AQuality  B Quality A Quality B Quality 

85 85% 8507. 

o . 4 1% 

890 

oat Be 850 


3% 84 ROG 5% 
906 5% 0@5% 

2 

e 880 90¢ 
89% 


89 87% 
90@ 20% 90@ (Oe 0@ 20% 








EXPLOSIVES— Price per pound for dynamite delivered: 


-—-— Gelatin ———~ -——-Gelatin——. 
40% 60% 40% 00% 
Atlanta.......... $0.215 $0.2375 Los Angeles.. =. 145 $0,165 
Baltimore........ +21 -255 Minneapolis. . 18 195 
Birmingham...... .13 «1$25 Montreal......... 1675 1925 
I aeaine ced . 225 .25 New Orleans...... 219 nm 
COND cs oases -or 195 New York........ .245 2675 
Cincinnati (f.o.b.).  . 22 .245 Philadelphis..... . 215 24 
oS Seer -22 .24 ee eae 145 165 
Sa . 19* .21* San Francisco... .. -1575. 1825 
Kasten City, Mo... . 2025 py 0525 . 


*F.o.b Louviers. 


LUMBER—Per M. ft., b.m., No. 1, Common, rough, in carload lots: 


SOUTHERN L. L. YELLOW PINE 
—3x 12In.t 
F.o.b. . 


SDS. 6 oc e 2s ecdes nS  eaecas oO Sees ; 
ne. . are icon Wee snes xe 18.00 25.00 
Boston. . See 32° 00 29.00 3 00 45.00 50.00 65.00 


Chicago... Sica tase: biel Aapcie tonne = 1 cmeene Mika se aeataie. = A we aol oc 6 Ceca vous 
CR ne 'ssss.. aaewae DE. geen ps SRE = ocuses 35.00 35.00 
Cleveland...... 30.00 38.00 32.00 40.00 46.00 54.00 

Me ca vvdss seers po eee oe ee 52.50 52.50 
RA 5 sie 0k age Pe. ausees BRIE eas 5s 45.00 
Detroit......... 30.00 32.00 30.00 32.00 32.00 32.00 45.00 
Kansas City.. pk eee SEW bbs Kes MEST <5 ces a 
Minneapolis.... ...... SEBO. kisses BUMS ke cics 34.00 
es 44.00 ...... G.0 hii, 30.00 .... ‘ 
New Orleans.... ...... eee eevee DR Scns eae 50.00... 
New York.. 22.00 24.00 23.00 25.00 50.00 52.50 50.00 


Phil. No. 2(com.) 19.00 23.00 20.00 24.00 29.00 33.00 44.00 
Pittsburgh 20. 33.00 20.00 33.00 32.00 39.00 46.00 
St. Louis....... % : ; ; 45.00 50.00 43.00 






12 x12 


-——3x 12In.t— In.t 
. F.o.b. Del. F.0.b. 
Baltimore $48.00 $33. Rta eis $58.50 $70.00 
PIR Sows 55.8 $31.00 — % 43.00 
MONE SS Oude: Sosa) sas eae | 0 eed) Rea EPO wanes , 
RRC co 2s Sead ER OMEMkES. (epasbe Wedeee T wkbewe 42.50 42.50 
Cleveland. ..... ‘ ji Z Z 40.00 54.00 .... 
Denver... < 1.00 33.00 UE 4 cc0e> 50.00 
Detroit... oe sa 30.00 30.00 45.00 
Kansas City... . ; 3.00 ae 39.00 
Minn ck ‘ an? > behe's 36.00 
New fase 21. = Oa ce 42.50 
New York...... i 3 22.50 24.50 24.00 
Philadelphia... . veccew ceVanan | Sickel Geek serr waaens 28.00 30.00 
WN isa? gS ca” cg eka Maigcaee wa eee 58.00 63.00 48.00 
St. nee. = = 30.50 35.50 30.50 7 50 31.00 36.00 31.00 
San Francisco... ...... eee aiacs DOO. ees 17.00 17.00 
Seattle... 9.00 11.00 11.00 I3: 00 12.00 14.00 15.00 


*Form taanber, 16 ft. lengths. +Planks and timbers, 20 ft. lengths. 





PILES—Prices of Nichols Bros., 90 West St., N.Y.C., per linear foot, pine, with 
bark on, f.o.b., New York; delivered from barge, 13 to 2c. per ft. additional 


Dimensions Points Length Barge Rail 
PE NONI 8 Gi asin cece see 6 in. 30 to 50 ft. $0.09 $0. is 
12 in.—2 ft. from butt......... 6 in. 50 to 59 ft. Be 4 ; 
12 in.—2 ft. from butt......... 6 in. 60 to 69 ft. 15 : aM 
14 in.—2 ft. from butt......... 6 in. 50 to 69 ft. . 185 ni ; 
14 in.—2 ft. from butt......... 6 in. 70 to 79 ft. . 2025 ° a 
14 in.—2 ft. from butt......... 5 in. 80 to 85 ft. . 265 37 

in.—2 ft. from butt......... 5 in. 85 to 89 ft. 305 442 






























































